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Development of Automatic System for Diagnosis of
Mastitis in Dairy Cattle
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ABSTRACT : These studies were performed to provide some basic informations for developing
an automatic system in dairy farming in order that the farmers may easily and automatically

detect the mastitis. Electrical conductivity of each milk

sample was measured by micro-ohm

meter and also the number of somatic cell was detected by somacounter. The major micro-

organisms

causing mastitis were also investigated. The rate of infected cattle with mastitis

was 33.0% among 2,540 dairy cattle and the rate of infected quarters with mastitis was 13.9
% among 9.660 quarters. When the number of somatic cell was under 10°, electrical con-

ductivity of the milk was 0.073, whereas

conductivity was increased by 0.167. When electrical conductivity

number of somatic cell was over 3 10°, electrical

of milk was over 0.073,

the cattle was diagnosised as mastitis. The major microorganisms of mastitis were Staphylococcus
spp. (55~60%) and Streptococcus spp. (15~20%).
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Fig 1. Conductivity measurement system.
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Table 1. Infection rate of mastitis in 46 dairy farms

2

5

Items Infected No. of quarters Infected
No. of farms  No. of cows h
Months(1998) Cows  Rate (%) examined Quarters  Rate (%)
Feb. 5 196 64 32.7 770 120 15.6
Mar. 7 210 44 21.0 820 58 7.1
Apr. 8 473 138 29.2 1864 254 13.6
May 11 744 295 39.7 2930 435 14.8
June 9 812 279 344 2918 451 155
July 6 105 18 17.1 358 24 6.7
Total 46 2540 838 33.0 9660 1342 139
Table 3. Major microorganism detected from 1,342
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Table 2. Numbers of somatic cells and electrical conduc-
tivity

No. of No. O.f Resistance Conductivity
Item samples somatic s (KQ) (©)
cells(1x 10%)

1 20 <0.1(control) 0.084+0.266 0.024+0.002
2 7 0.5~0.6  2.591+0.045 0.073+0.002
3 6 1.0~1.1 1.7630.045 0.107+0.004
4 6 1.11~1.2  1.5974+0.019 0.118+0.002
5 6 1.21~1.3 1.4374+0.010 0.131+0.001
6 8 1.31~1.4 1.423+0.034 0.132+0.003
7 4 1.41~1.5 1.3784+0.008 0.136+0.001
8 10 1.51~1.6 1.349+0.083 0.139+0.002
9 8 1.61~1.7 1.301+0.007 0.144+0.002
10 6 1.71~1.8 1.2584+0.001 0.149+0.001
11 2 1.81~1.9 1.251+0.002 0.149+0.001
12 2 1.91~2.0 1.25240.004 0.150+0.002
13 2 2.01~2.1 1.24740.003 0.151+40.001
14 6 2.11~2.2  1.235+0.005 0.152+0.001
15 6 2.21~23  1.217+0.008 0.154+0.002
16 4 231~24 1.157+0.024 0.162+0.002
17 2 2.41~25 1.149+0.001 0.16440.001
18 4 2.51~2.6 1.132+0.004 0.166+0.003
19 2 2.61~2.7 1.130+0.005 0.166+0.001
20 3 2.71~2.8 1.128+0.027 0.167+0.002
21 4 2.81~29 1.173+0.036 0.160+0.001
22 6 3.0< 1.1274+0.005 0.16710.001

milk samples infected with mastitis

Microorganism No. of Samples Rate(%)
Staphyolcoccus spp. 750~800 55~60
Streptococcus spp. 200~250 15~20
E. coli 50~100 1~5
Others 250~300 15~20

HAEEE 0.073, 1~1.1xX10°%] A-9$E 0.107, 2~2.1%
10°¢) 7A-9-%= 0.151, 3x 10° o]Ake] A= 0.167& 1}
gljo] A FE57) Z71EE A7) AEEE A}
o}t AMESL7F 0.1x10°) control®] 3% A7) A
EEE 0.0240]¢c}.

Ty £ |CIE 2a|

463-2] FrtellA] 21=]F f55 sample F b o
2 2Agd f5oA feldg BRENEY Ans
Table 33} 7tc},

o] fdaldo 2= Staphylococcus spp.7t 55~
60%=A 714} Wk Streptococcus spp7} 15-20%24]
b2 Wkl E coliv= 1-5%%ch. 71et 35S
15~20%°1¢l=¢l 71e} FEE A= Bacillus spp., Cory-
nebaterium spp., Fungus 5| &<el=lgjt}.

o &

HA7b frapdol AE=E o H13 24
T 2 il AHEe] frAl 2L AASF o7y R
Woll M= MM Z571 Z7181A) ek $2)uviehes A
A x2] ge] v EsRA| L T o] A5yl 9
e g8ty 9lod S8 spHomE udAs)T
it}

b Zwhe ] 231, %2 pH 2 Y4 o)
29 FE, AANEZS 23, JoF 2 S 71A2E

F=eldreldalAl, A159, A2%, 1998



T2 gk el A gk Mlate] FolslAl =W &
shfol] vtelilbs wldE e fANE] A 2o} A f-absd
o] A3 Ao wel FrlekAl FBE ol F A xS
ZAah= ubgo] fubde] Al Ao
zb el o] 453 i) dutd e g zAM-e] fab
AFR el glar /9 24x Aol eon A4
F5E mlg 10° olster}h. e} A vlf7) AlRt

= eqis 1‘&72—3 of =Fg oy e e 3

o 3L

= Az AL 7} A et o) o] 7 Bu}
olete % %HH z}oa HHA I gEulell A el

[«3

| e, 6ol S4H wEe gAT 5 9
vk e} B8] 2700 fabdal 535 AR S0
& 2Aae Aone Sl AakaA A

ol gl

oo oA =4 milk 9660 sample-2- tHAFO Z
somacount 2 A A 255 &A3F H3} 1342 sampleod]
A fbed ofAl o g A slo] 13.9%2 3Fel &) vie}
weh o)e} 22 A Bk qrE, A, A4l v
o], U] #4171, vlo E AH&-2e ‘394 831l whelA
aA o3 A AoR Azt i Ade] 9
AZAARE ARt AnHoR o]l8d &
7o g yalc)

2o wejueleAds §uFdS screeningdHs B
2 2 4] California Mastitis Test (CM. Ty 1 o] F
Rolling Ball Viscometer (RBV)el] 2}§F A £ 234
o) A8l 4] bulk milkd thAF o & led ol o]
4xo] sport olof gt AnhA Ao} Fulfof
gk A4 7P Bl el A ER vl A 9l
Ao,

g 58 Ifjella] ek kel AalAlE Bl
T ol| 4] Staphyloccus spp.7} 43.5%, Streptococcus spp.
25.1%=2 B ustarh B edFtd| A= Staphylococcus
spp.7} 55~60%, Strephtococcus spp.7} 15-20%2 7] 2]
HASHA velhd 7o 2 Hol KA} Streptococcus spp.
= &3 Staphylococcus spp.7} vk FAlo A=
ot AbsElch

w fdalye] ¥ S ES-FE) 2% olke
Agog &3 7ds Ze o] Staphylococcus
spp.2} Streptococcus spp.o1glrt. ©]71& Swaphylococcus
spp.7t 74 wgkths &3 0] Aze} Uxis gl

o] eirella} AMlESe} 7] Axwrt AL vl
Aol ke A& Ro{ggich ohi A 257} 2.8%
10° oAb o A7} ‘:V\ ozl A& A7kl A
7] AEx 52| xo)7} Q- viebi i et

AAZol o7F fed ARk Y AR TA] o)

Korean J. Vet Clin Med. Vol. 15, No. 2, 1998

R AP L 245

A AHESF7} 05x10° o)Ak of ofAo g %l%ﬂ
Ed), o] AgXE 05x10° oAk A E5E 7131
29 Ar] AeEE 2Aste] 05x10° A A F2 73%
A7) AE €= 00732 vhebdeh. mebd Hr] HEw
o ola fads AE AW HE A Az
S FEA] Ha 0073 o)) A7) AxEE Yeiile
52 A A SR AGE 5 glckn A5
k.

of A obAol AfT FHAEeNA LF A
sxch ARk BA ek oA AAfAI
2] 7+A¢ ¥s] A $-§-32] o] 2-7Al(ion composition)
o] Folx|i= Ao defx qirt. of3lel ARt X'
7} 5o AR AR F2 HE &S vehlie
7218 ol AHA Y 1442 el et A7k wf<Eo]w}
Azbek = qlek. B3| AFAke] 2HA o] ael F
o] Axgo] depdlvhe Z& A7 o) A7) A
£ ol&3led fubd-g AlES| ZAlslss wbie] A
A A2 A 4 JES PR e
Hegh d4 Ago] Haslra Bt o] A& 53
shala HEEE olgslel e was e A
~slg AMgsRedlE AFAZE AT 1 E Al
ofwgt AaE AHSRT} SHe AR FA% 43lo]
Acka AzEeh 1% @] 24 wue) ot
frbd el ARl |G et AFAE)A A
Zalol| gk Ale] £A4do] Rl dEe BxE
ZohARcke Aohe Zsky ol ub AaEel ¢
Aol vla) B FEe] 27Re 342 WIHA AE

% 2ol o sha) Asket 4 ek

wheba] 4brle] A ATl & 4 9l AT ol
frukel 2ol el 3] AEEE °]%G}°1 ks
A 2E o2 galdh 4 ole Alade] it o &

A 7l olalel A 253 AR g S 5 A
&3 AT & 5 2ol 37he) £4E ATl
2 Aeia 5 9l e AR,

A g

A 2HEEHE R A QA AEA] AEA] ks
AEReksl7] $)5k ubd o 2] MM Epe A7) AT
Fote] PAE doliy FUEE dodl= F8H
ol A2 2A)El7] <late] 1988 29 2e] 1998 74
74 ABR|SG 4678 EA oA 2,540F-2] 9,6604-1)2]
S2=0 gialoe 2 Somacount® AAFFE FA st
kel JAdRE sty ze]a A2
0.5x10° o]AFal A% f-52 A7) AEEE P



246 Pl E
W AelTg Bejshs AYe AAG Ay okga) 2
< AES A9

1) e zZhd-82 & 25405 7124 83857 7}
dElo] Fhd g 33.0%0|9 2, ¥ g e &

9,660E-4) = 1,342%-18}0 2 13.9%0]¢] ).

2) 9% 1 mi} AA x5} 10° vl 2k(controhed wf
A7) AE®= 0.0242 o} gk AN E57) Bo}
Aol wpeba] A7 Amwr) Frlste] 3x10° o4kl
w A7) HEEE 0.1672 FolHr)

3) A7] AE5r} 0.073 oY wf=
ket 4= glglch

4) futde] [Adde 2 Staphylococcus spp 7t
55~60%2 7V weka, 1 vhg-2- Streptococcus
spp.7} 15-20% % vFelyto}.

ol Ake| Az i‘”/‘ﬂi-?g} A7) AEEL] Ale]e| H]
HAA U5E Kol §59 Ar] AETE &

“7‘4?{}—5’3‘1 g s g Axg 4
o A o)

oz

et

i n g 8

1. Ranjit S. Fernando, Russell B. Rindsig, Sidney L
Spahr. How to find mastitis by electrical conductivity of
milk. Animal Veterinarian and Health. 1980.

2. Roberts SJ. Veterinary obstetrics and genital diseases
(Theriogenology) 3rd ed. Ithaca: Cornell University.
1986; 255-259.

3. Spahr SI, Puckett, Dill DE. An Integrated System for
Automatic Data Collection and Analisis on Dairy
Farms. Proceecings of the Agro-Mrtin 1, ASAE. 1985;
339-345.

4. Wheeler PA, Graham KL. A review of Remote
Sensing techniques of dairy Cattle. Proceedings of
the Agro-Martin 2, ASAE. 1986; 25-32.

5. 7232 FEE. YRl E -9 EYALS
frdade] Fhedfoll W A7 e o =
=] 1982; 7(1): 51.

F{U oflt

-7

6

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CAEE, frd A, A,

CHFE, ShdF, ol RF, 2o, 5

3

AT 54, A9 3
2 A7) g0 ABEE 8 AT L QJAHA S
9 A AL ZIRkA 2 AP gEelabee|aksl A
1997; 14(2): 301-307.

AR, AR, AEE, WP, AEE. 2as] A
A HYAzY AL REYLE 2)58)

1996; 13(2): 140-143.

YA, HRAEI A, g B

vhed b 24} Al -8 918k A1R). 1992; 1-15.
Azl 9)
oA kel e Ao wE & Jks fuk
e el gat Fele] oA A A
A1 A3 A 1988; 11: 223-238.
Mg nEA S5 A 93 " el
He] T2 g Ak 1998.
o|vd &, 7). FEAl ¢ el g
dolgrell A3 A7 A75] NEEe2 3] 74594
£3}3] 4t F AR, 1984; 121-128.
35, 1A, 1A AFE 3] P2 el
o W AT /=9 AAAATHA 1988; 11:
249-266.
AT, WHER, o7 F, 2oW, FxE. A4 T
A+ 9 ZAFZ 213 Rolling Ball Viscometer
W3} California Mastitis Test for the Subclinical
Mastitis Screening Test of Dairy Cow. #]103] i3t
So)ats) a9l e ks S LEALR. 1987; 235
249.
ik, AEA Gl A AREEE -2 i 2
Ale] ZAL thgk=9)ALE] A] 1986; 22(10): 633-637.
AL AR ) 49 el B AT hY
Foj8ts] &9 AEas) eutE AE. 1986
159-174.
A4, A, FTew e A AL Al %
712 A8 5 ALl A ik E AL 8. 1987; 72-75.
A, AEE, A9 T, A8F, AHE, A5 2
x9] Ablep#e] 5SS 9% A AA QAL
Nk, g=ro] Abe2) 83 %] 1996; 13(2): 171-175.
Lowan ST, Steel KJ. Manual for the identification of
medical bacteria, Cambridge University Press, 1966.
FTHPAM- 24] A]1996-35% F-F. 1996.

oAbl 33 A, A|159, A28, 1998



