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Abstract

A method based on electrical parameters and support vector regression for quantitative detection of
somatic cell count (SCC) was exploded. Firstly, the SCC of 100 raw milk samples was confirmed by the
standard microscope counting with iodine staining. And then, an interdigitated microelectrode was used
in impedance measurements of milk samples in the frequency range from 0.01 Hz to 100 kHz. An
equivalent electrical circuit of the milk samples was deduced for the measured impedance data. By using
of Zview software, the electrical parameters of the equivalent electrical circuit were extracted and the
relationships between these electrical parameters and the degree of mastitis were analyzed. At last, based
on these electrical parameters and support vector regression ( SVR), a quantitative detection model of
SCC was established and its feasibility was studied. It was showed that one of the electrical parameters of
R, was decreased with increasing of SCC, while other electrical parameters such as C, , and C, _,
presented a nonlinear trend. The SVR model was good for prediction of SCC with high precision except
the negative samples. The average relative error was 29. 40% , and the bovine mastitis detection rate for 1
(sub-clinical) , 2 (relative serious infection) , and 3 (serious infection) level of samples were 100% .
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Fig.1 Diagram of impedance measurement setup
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Fig.2 Equivalent circuit for measured milk samples
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Tab.2 Parameters gained by fitting equivalent circuit
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Tab.3 RMSE between measured and fitted impedance

modulus and phase

Y7 MR 2
HL 4T 45 HAAE A
SCC 4 84 J5/~/mL 5.06 0.53
FIF A W kE vp s RE 11.37 2.02
FTAE R f/IME 2.49 0.51

N T Rt TEA [ R A G A BT 7 R 11
LSRRV K TSR 4R 19 100 N5 4 342 8 BT G Ak 4
MR T 73 9 (N T 1,23 2 G0 19 A i 8003 1
30,1527 17 | 11) o [A] — 2 2% W5 K 19 A1 [ WL 2 %k
(B R\ Cy_y\Co_p, MBI Zview FF UL 0 18 19 BH
PURCHR A2 ) OV 35 {61, 15 20 % A 2 B a3 o8 (8w
FEJE2ZZ AL il 4, P 4 Fr7x . 28 Duncan’ s 5 %0
(P<0.05),%F FZH R, T %A 1 GYIRER TG 2 3%
Ze5 , HAW S JAIRE ] 22 57 B35 0 F Cyy,3 S5
NT O 2HPHERBH T €y, 3 %5 T,
2HMBEER T

11 4 AT LA 8 8o 55 7 55am = , b
%%ﬁﬁfﬁﬁ@;ﬂﬂ( RV 240 e K38 ), R 870, [

R>=0.887 5
80
S 70
Z60F
50
40
N T 1 2 3
(a)
5 ol R?=0.867 4
u:] 50+
o 40r
<30t
520
10 :
N T 1 2 3
B
(b)
0.75
. 0.70
S
0.65 R2=0.7832
0.60
N T 1 2 3
R

(©
K4 SERULEES RS DA IR R R E G K R

Fig.4 Relationship between electrical parameters and

grade of bovine mastitis
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predicting model and PortaSCC measurement
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