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With the recent enactment of legislation governing interplant purchases of 
milk, cream, skim milk, and butterrnilk, interest has been generated in testing 
for solids in milk. If you have been filing copies of this letter, you will find a 
treatment of this topic in the No. 2 edition, April 1963. Let 1 s take a second look 
at some aspects of lactometer use. • ' 

Three types of lactometers appear to have prospective value as solids test
ing devices: Quevenne, New York Board oLHealth, and Watson. 

GENERAL CONSIDERATIONS 

In making reasonably accurate lactometer measurements, it is necessary 
to have precise equipment. Several different Quevenne lactometers have been 
developed. Some permit greater accuracy than others. The old style model, 
graduated from 15 to 40 units, is less accurate than newer types. Those graduated 
in ten~hs of a division from 20 or 24 to 37 units are best. These are generally 
considered to agree with Mojonnier analysis by + 0. 2 percent. 

The physical state of the butterfat also influences results. Quevenne mea
surements are usually made at 60° F. At this temperature butterfat is part 
liquid, part solid. Some butterfat in samples held at 60° F. is continually chang
ing from solid to liquid or liquid to solid. As fat becomes more solid, fat glob
ules shrink and lactometer readings go up slightly. 

SHARP AND HART PROCEDURE 

Because physical state of the fat influences results, Sha:g:> and Hart de
vised a procedure for making a lactometer measurement at 86 F. Their method 
is as follows: 

1. 

2. 

3. 

Use a Quevenne lactometer designed for 60° F. readings. 

Heat milk to ll3° F. for 30 seconds. 

0 
Cool to 86 F. and make a lactometer reading. 

Since the Quevenne lactometer is devised for 60° F. measurements, the 
formula for calculating total solids must be modified. It is: 

Total solids = 1. 2537 x F + 268 X (Q + 3) 
Q + 1' 000 F = fat test 

Q = Quevenne lactometer 
reading 
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Results obtained by the Sharp and Hart method are slightly more accurate 
than Quevenne measurements at 60° F. Differences are so small, however, that 
use of this technique, rather than the normal procedure, is questionable. In 
skimmilk and buttermilk fat content is so low that the problem does not develop . 

WATSON METHOD 

To compensate for fat so~idi£ication problems, Watson designed a lactometer 
for making measurements at 102° F. At this temperature the fat is liquid. To 
date this is the most accurate lactometer method, although differences between 
Watson method results and Quevenne at 60° F . likely are very slight. 

In the Watson procedure samples are heated to 102° F. in a water bath 
maintained at ll5° F. Then they are transferred to a water bath held at 102° F. 
+ 0. 3° F. Readings are made with a sp'ec ialfy designed lactometer . 

A chart for converting lactometer~readings to solids is available. It is 
derived from a formula which is different from that used with other lactometers 
or procedures. 

The Watson lactometer gives results which agree with the Mojonnier analysis 
to within -0. 18 to +0. 19 percent. But agp.in, the Quevenne is usually considered 
to compare with the Mojonnier to within + 0. 2 percent. The difference is slight. 
But because statistical methods have not-been applied in making Mojonnier-Quev
enne comparisons, there is room for some doubt regarding the validity of the 
Quevenne value stated. 

NEW YORK BOARD OF HEALTH LACTOMETER 

The New York Board of Health lactometer is graduated from 0 to 120 units. 
Readings are made at 60° F. To convert NYBH readings to degrees Quevenne, 
multiply values by 0. 29. 

MAKING A QUEVENNE LACTOMETER MEASUREMENT 

0 
You can make accurate Quevenne readings at 60 F. by following a few 

simple steps. 

1. Use clean lactometer and glassware. 

2. Be sure the cylinder in which measurements are made is lC).Tge enough 
to permit lactometer immersion without contacting cylinder sides or bottom. 

3. Fill the c_ylinder: to a level at which lactometer floats and milk is at 
the brim of the cylinder. 

4 . Immerse lactometer slowly so that milk does not wet the stem above 
the reading mark. 

5. Take and record temperature at the time reading is made. 

6. Read lactometer at the top of the milk meniscus. Make readings only 
at temperatures between 55° and 6 5° F. Add 0>. 1 lactometer degree for every 
degree above 60° F. and subtract 0. 1 lactometer degree for every degree : below 
60° F. 
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CALCULATIONS AND/OR CONVERSION CHARTS FOR QUEVENNE READINGS 

Making accurate readings is only one phase of precise solids determination . 
These readings have to be converted to pen::cent solids in milk--either total solids 
or solids"'not-fat. A formula is required. The one most commonly used is that 
of Babcock . That is : 

Total solids = 1 . 2 x F t- L 
4" 

Solids-not-fat= 0. 2 x F t L 
4 

F = fat test 
L =lactometer degress (Quevenne at 60° F.) 

Other formulas have been deve~oped .which were found to be more accurate 
for the milk under question. Milk supplies vary from area to area . Variations 
in relationship between fat and solids - not-fat would be reflected in mathematical 
relationships derived from the data for c-al,culating solids content. 

RELATIONSHIP BETWEEN FAT AND SOLIDS-NOT-FAT 

Don't expect high solids-not-fat content in milk of low fat test . On the ave
rage milk testing low in fat also will test low in solids-not-fat. For each 1. 0-
p e rcent drop in fat test , you might expect a 0. 4 percent drop in solids -not-fat and 
vice versa. This relationship is not consistent enough to permit accurate calcu 
lation of solids -not-fat from fat measurements. But it does tell you what to ex
pect. Milk testing 3. 5 percent fat will ordinarily have between 8. 4 and 8. 5 per
cent solids-not-fat. You would neither expect 3 . 5-percent test milk to have 8. 7 
or 8 . 8 percent solids-not - fat nor 8. 2 or 8. 3 percent solids-not-fat. Individual 
cow samples might show such odd relationships, but less so in herd milk- -and 
even less so in mixed herd milk. 

SHORT COURSES? 

This year we 1 re planning to hold short courses for applicants of hauler 1 s, 
grader's, and/or tester's licenses. We!d be happy to see the licensed people 
at the meetings too, if there is interest. The meetings will be held in coopera
tion with the Minnesota Department of Agriculture. 

A series of three meetings is planned: 

First session--Composition and properties of milk, methylene blue, resa
zurin and microscopic methods for grading milk, sediment test, acidity test , 
bulk pickup procedures and Minnesota grades and standards. 

Second session--The ,Babcock test--discussion and demonstration. 

Third session- -Off-flavors, cause and control. Samples will be available 
for a practice evaluation of off-flavors. 

If you're interested please contact me: 

V. S , Packard 
Dairy Industries Building 
University of Minnesota 
St. Paul , Minnes.mta 55101 97 5 

7/65 
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Agricultural Extension Service 
Institute of Agriculture 
University of Minnesota 

St. Paul, Minnesota 55101 
luther J . Pickrel, Director 

Cooperative Extension Work 
Acts of May 8 and J une 30, 1914 
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