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Foreword 

ISO (the International  Organization for Standardization)  is  a worl dwide federation  of nati onal  standards 
bodies (I SO member bodies) .  Th e work of preparing  I nternational  Standards is norm ally carried ou t throu g h 
I SO technical  com mi ttees.  Each  mem ber body i nterested in  a subject for which  a technical  com mi ttee has 
been  establ ish ed has th e ri g ht to be represen ted on  that committee.  I ntern ational  org anizati ons,  g overnmental  
and non-governmental ,  in  l i aison  with  I SO,  also take part in  the work.  I SO col laborates closely with  the 
I nternational  Electrotechnical  Commission  (I EC)  on  al l  matters of electrotech nical  standardizati on.  

I nternational  Standards are drafted  in  accordance with  the ru les g iven  i n  the I SO/I EC Directives,  Part 2.  

The mai n  task of technical  com mi ttees i s to prepare I ntern ation al  Standards.  Draft I nternational  Standards 
adopted by the tech nical  committees are circu lated  to th e member bodies for voting .  Publ ication  as an  
I nternati onal  Standard requi res approval  by at least 75 % of the member bodies casti ng  a vote.  

Attention  i s drawn to th e possi bi l i ty that some of the elements of thi s docu ment may be the su bject of patent 
ri g h ts.  I SO sh al l  not be h eld  responsible for identifyi ng  any or al l  su ch  patent righ ts.  

I SO 1 2779 IDF 227 was prepared  by Technical  Committee I SO/TC 34,  Food products,  Su bcom mi ttee SC 5,  
Milk and milk products,  and the I ntern ati onal  Dairy Federati on  (I DF) .  I t is being  pu bl i shed jointly by I SO and 
I DF.  
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Foreword 

IDF (the International  Dairy Federation)  i s  a non-profit org anization  represen ti ng  the dairy sector worl dwide.  
I DF mem bershi p comprises N ation al  Committees in  every mem ber country as wel l  as reg ional  dai ry 
associ ations h aving  signed a formal  agreement on  cooperati on  with  I DF.  Al l  members of I DF have the rig ht to 
be represen ted on  the I DF Standi ng  Committees carryi ng  out th e techni cal  work.  I DF col laborates with  I SO i n  
the development of standard methods of analysis and sampli ng  for mi lk and mi lk products.  

Th e main  task of Standing  Committees i s to prepare I nternational  Standards.  Draft I nternation al  Standards 
adopted by th e Standing  Com mittees are ci rcu lated  to the N ation al  Com mittees for endorsemen t prior to 
pu bl ication  as an  I nternational  Standard.  Publ ication  as an  I nternati onal  Standard requires approval  by at least 
50 % of I DF N ati onal  Committees casting  a vote.  

Attenti on  is drawn  to the possibi l i ty th at some of the elem ents of this docu ment may be the su bject of patent 
ri g hts.  I DF shal l  not be held  respon sible for i denti fying  any or al l  su ch  patent righ ts.  

I SO 1 2779 I DF 227 was prepared by the I nternational  Dairy Federation  (I DF)  and Techni cal  Com mittee 
I SO/TC 34,  Food products,  Su bcom mittee SC 5,  Milk and milk products.  I t is bei ng  publ i shed jointly by I DF 
and I SO.  

Al l  work was carri ed ou t by J oi nt I SO-I DF Project Group (C09) ,  Determination of water content in lactose by 
Karl Fischer method of th e Standing Committee on Analytical Methods for Composition (SCAMC)  under th e 
aeg is of i ts project leader,  Prof.  Dr.  H . -D.  I sen g ard (DE).  
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Lactose — Determination of water content — Karl  Fischer 
method 

1  Scope 

Thi s I nternati onal  Standard specifies a method for the determi nation  of th e water content of lactose by 
Karl  Fischer (KF)  ti tration.  

2 Principle 

The test sample is di rectly ti trated wi th  a commercially avai labl e two-com pon ent Karl  Fi scher reag ent.  The 
water content i s calcu lated from the amou nt of reagent used.  

Titration  at a temperatu re of approxi mately 40 °C g ives shorter ti tration  times and sharper en d poi nts.  Only at 
thi s or hig h er tem peratu res is the u se of a one-com pon ent Karl  Fischer reagent (3. 1 )  recom men ded.  

3 Reagents 

U se only reag ents of recog nized analyti cal  g rade,  unless oth erwise speci fied,  and only disti l led or 
demi neral ized water or water of equivalent pu ri ty.  Avoid  absorpti on  of moi stu re from  the environment.  

3.1  Karl  Fischer (KF) reagent 1 ) .  The KF reag ent is a com merci al ly avai labl e pyridine-free two-com pon ent 
reag en t consisting  of a ti trati on  compon ent (3. 2)  and a solven t compon ent (3. 3) .  The ti trati on  com ponent (3. 2)  
i s a methanol ic solution  of i odi ne and the solvent com ponent (3. 3)  i s a meth anolic solu ti on  of su lfur dioxide 
an d an  appropri ate base (e. g .  imidazole) .  

Altern ati vely,  a pyridi ne-free one-component KF reagent can  also be u sed which  only consists of a ti tration  
component.  The ti tration  component (3. 2)  is a solution  of iodine,  su lfur dioxide and an  appropriate base (e. g .  
i mi dazol e)  in  a su itabl e sol vent (e. g .  di ethylene g lycol  mon oeth yl  eth er) .  The solvent compon ent (3. 3)  is 
methanol  (3. 5) .  Th is combi nation  of a one-com ponent ti trati on  reag en t and methan ol  is only recommended i f 
the ti tration  is carried  ou t at a tem perature of approximately 40 °C or hi g her.  

3.2 Titration component.  The ti tration  com ponent of the KF reag ent (3. 1 )  shal l  have a water equivalen t of 
approxi mately 2 mg /ml  of water.  

A KF reag ent with  a water equivalen t of approximately 5 mg/m l  of water is also possible i f a KF apparatu s wi th  
a bu rette of capaci ty 5 ml  i s used (4. 1 ) .  

3.3 Solvent component.  The solvent component of the KF reagent as speci fi ed in  3. 1 .  

3.4 Water standard ,  w(H 2O)  = 1 0 mg /g .  

1 )  H ydranal
®

-Titrant 2/H ydranal
®

-Solvent from  Sigma-Aldrich  and apura
®

 Titrant 2/apura
®

 Solvent from Merck are 
exampl es of commerciall y availabl e two-component systems.  H ydranal

®
-Composite 2 from Sigma-Aldrich  and apura

®
 

CombiTitrant 2 from Merck are exampl es of commerciall y avai lable one-compon ent reagents.  This information  is given for 
the convenience of users of this docum ent and does not constitute an endorsement by I SO and I DF of these products.  
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