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Development of a Portable Extinction Photometer and Its
Application to in situ Rapid Detection of Adulterated Milk
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Abstract Based on Mie theory of light scattering of spherical particles a novel homemade extinction cuvette was
used to construct a handheld extinction photometer for in situ detection of milk adulteration without any
complicated pretreatment of the milk samples. Adulteration of cow milk with various substances such as water

soup powdered milk soy milk carbamide heavy metal salts etc. were in situ detected with minimal sample
pretreatment. Surprisingly the inferior milk adulterated with powdered milk soup and/or other materials that
could not be distinguished by a density meter was successfully differentiated in situ by the method reported. The
detection limits of the method for spiked water and heavy metal such as mercury were lower than 2% and 0. 005
wg/g respectively. The average time for single sample detection was less than 2 minutes using the current
method providing a practically useful tool for in situ gradation of milk quality.
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Fig.1 Schematic diagram of the interaction of light and particles
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Fig.2 Schematic diagram of portable extinction photometer
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Fig.4 The curve of water content adulterated in milk with A/E

Fig.3 The curve of concentration of milk and absorbance
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Table 1  Detection results of cow milk adulterated with bovine
urine carbamide rice soup soybean milk and powdered milk
AE
"
/%
A B A B A B A B A B 6
0.013 -0.041 0.004 -0.037-0.004 -0.038 0.003 -0.030-0.003 -0.024 -0.002 1 . J .
0.025 -0.078 0.008 -0.065-0.007 -0.068 -0.005 -0.058-0.005 -0.048 -0.003 1998 4 13 —15.
0.05 0.132 -0.011 0.134-0.011 0.113 0.010 0.081-0.007 -0.099 -0.007 2 ) _
J. 2006 26 4 779
4.4 -1783.
3 . J
2003 1 30-37.
4
1 P . 7199254233.2.
5 .
<001 pe/s I 2000 3 17 -21.
2 6 .
J. 2001 29 7 855 -858.
7 .
Al J.
2001 22 6 928 -930.
8 . J
2004 32 7 969 -972.
9 .
J . 2002 23 8 1501 -1503.
6-9 10 ) «
! J . 2006 6 5
) 111 - 118.
2 v 11 GB/T 6914—86 S .
Table 2 Detection results of milk spiked with 12
different amount of heavy metal mercury 7. 2002 23
w Hg / TU 1810 4 380 -381.
me g A/E RSD/% AVE RSD/ % 13 :
0.005 -0.016 0.46 -0.009 0.33 I 2006 27
0.01 ~0.035  0.41 ~0.012 0.3 6 1185 -1186.
0.02 -0.059 0.38 -0.017 0.30 14 :
) n=6 J. 2006 27 3 191 -193.
15 Uwe Kreibig Michael Vollmer. Optical properties of
5 metal clusters series M . Berlin Heidelberg Springer

Press 1995 28 -29.

16 Michael T Mishchenko Larry D Travis Andrew A
Lacis. Scattering absorption and emission of light by
small particles M . New York Cambridge University
Press 2002 115 —158.
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