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ABSTRACT - This study was conducted to determine cleaning effects of environmental-friendly washing deter-
gent on milking installation in dairy farms. Milking machine, cooling machine and milking liner were washed by alka-
line detergent and acid detergent for first three weeks and alkaline detergent and environmental-friendly detergent for
next three weeks and the results get through microorganism and physico-chemistry analysis af the five district dairy
farms different from environment. E-coli, coliform, fecal coliform, staphylococcus aureus, fecal streptococcus, prsu-
domonas aeruginosa and yersinia were not found in all of the dairy farms, and total colony counts were no difference
compared with chemical detergent. The water for washing exceeded the determining acceptable level of nitrate nitro-
gen in the Anseong, Onyang and Cheonan and the remaining substance of washed water was also high levels. The
cause of the result was that the level of nitrate nitrogen of water is basically high. Therefore, this study indicated that
washing effect is no differences between environmental-friendly detergent and chemical detergent by washing for
milking machine and cooling machine. Above all, producing high quality milk is to manage the water quality as well
as using detergent.
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Mitking machine

Water temp 1 40 T
Duration : 6min.

‘ Pre wash

l Detergent : 400 to 500 cc
Wash(alkaline detergent)] Water temp : 7510 80 C
l Duration : 12 min.

l Water rinse

l Detergent 300 cc
}Wash(acid detergent) | Water temp : 40 C
l Duration : 6 min.

l Water ringe [

!

l Sanitation

Water temp : 40 C
Duration : 6 min.

Fig. 1. Basic steps in cleaning milking installation at dairy farms.
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Cooling machine

|

Water temp : 40 T

Pre wash Duration : 3 min. two times

‘Wash(alkaline detergent)‘

4 Detergent : 500 cc

Water temp : 70 to 80C

Duration @ 10 min.

Water rinse ‘

Detergent @ 300 cc

‘ Wash(acid detergent) '

Water temp : 40 C

Duration : 6 min.

Y

Final rinse ‘
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Table 1. Composition of microorganism and physico-chemistry in washing water at each area

ltem Area
Osu Namwon Anseong Onyang Cheonan

Total colony counts, CFU/ml 3.6x10 2 1.0x 10 N N
Thermoduric bacteria, CFU/ml NP N N N N
Coliform, CFU/mi N N N N N
E-coli, CFU/ml N N N N N
Fecal coliform, CFU/ml N N N N N
Staphylococcus aureus, CFU/ml N N N N N
Fecal streptococcus, CFU/ml N N N N N
Pesudomonas aeruginosa, CFU/ml N N N N N
Yersinia, CFU/ml N N N N N

pH 6.3 6.9 6.9 6.6 6.5

NO,-N, mg/L 3.6 6.5 36.6 31.8 43.6
$O,", mg/L i 1 5 4 7
Cl, mg/L 3 2 10 19 0

Cl, mg/L. 0.01 0.01 0.01 0.01 14

Anionic surfactant, mg/L 0 0 0.07 0.1 0.16

UN': Negative

Table 2. Characteristic of physical and chemical in environmen-
tal-friendly washing detergent

Characteristic
Food additive

Item

Expenditure

External appearance Clear liquid of semiyellow color

Solubility easy mixed by water
Density 1.28g/cm*(20°C)
Storage temperature 0~45°C
pH 1.81(1%, 25°C)
Total acidity 26.7(HCI%)
Active acidity 16.3(HCI%)
Sulfuric acid 8.82%
Citric acid <50%
Hydrogen peroxide <10%
Phosphate contents 0.00%
Nitrate contents 0.00%

Characteristic of foam Not exist the foam
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Table 3. Influence of flushing of environmental-friendly washing

detergent on microbes in final washing water washed of milking
machine

Microbes(CFU, log,,/ml)

Treatment
Osu  Namwon Anseong Onyang Cheonan
""" Total colony count-----
CWD" 427 1.36 5.47 2.26 3.28
EWD? 4.06 1.26 2.34 3.73 3.46
""" Escherichia coli++++
CWD NGY NG NG NG NG
EWD NG NG NG NG NG
...... COllfOI‘m fesen
CWD 1.11 NG NG NG NG
EWD 0.67 NG NG NG NG
""" Staphylococcus aureus**
CWD NG NG NG NG NG
EWD NG NG NG NG NG
"""" Fecal coliform----+
CWD NG NG NG NG NG
EWD NG NG NG NG NG
----- Fecal streptococcus -+
CWD NG NG NG pY NG
EWD NG NG NG P NG
"""" Pseudomonas aeruginosa----+
CWD NG NG NG NG NG
EWD NG NG NG NG NG
...... Yersiniq -+
CWD NG NG NG NG NG
EWD NG NG NG NG NG

"CWD: Chemical washing detergent

YEWD: Environmental-friendly washing detergent
NG: No growth plates

“P: Positive
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Table 4, Influence of flushing of environmental-friendly washing
detergent on microbes in final washing water washed of cooling
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Table 5. Influence of flushing of environmental-friendly washing
detergent on microbes in milk machine liner

Microbes(CFU, log,,/ml)

Microbes(CFU, log,,)

Treatment Treatment
Osu  Namwon Anseong Onyang Cheonan su  Namwon Anseong Onyang Cheonan
............ Total COIOny Counte - ereereer varsrenee Total colony count e,
cwDY 2.08 2.16 0.18 4.67 1.59 CwD" 2.83 1.45 1.04 2.11 2.81

EWD? 0.30 2.37 1.25 1.78 NG
evase "'Escherichia COZ{ ............

CWD NGY NG NG NG NG
EWD NG NG NG NG NG
arvreane ...Coﬁfom ............
CWD NG NG NG NG NG
EWD NG NG NG NG NG
............ Staphylococcus aureus-+++++
CWD NG NG NG NG NG
EWD NG NG NG NG NG
............ Fecal CO]ifOrm'” seseraany
CWD NG NG NG NG NG
EWD NG NG NG NG NG
............ Fecal streptococcus=+-++++
CWD NG NG NG NG NG
EWD NG NG NG NG NG
-+ Pseudomonas aeruginosa-++--+=*+>
CWD NG NG NG NG NG
EWD NG NG NG NG NG
............ Y’ersinl'a... e reeans
CWD NG NG NG NG NG
EWD NG NG NG NG NG

EWD? 2.45 NG? 225 2.57 1.48
er vy 'EScheriChia coh' ............

CWD NG NG NG NG NG
EWD NG NG NG NG NG
............ Coliform -+
CWD NG NG NG NG NG
EWD NG NG NG NG NG
............ Staphylococcus aureus=-+ -+
CWD NG NG NG NG NG
EWD NG NG NG NG NG

............ Fecal coliforms+++++
CWD NG NG NG NG NG

EWD NG NG NG NG NG
............ Fecal streptococcus =+ -+

CWD NG NG NG NG NG

EWD NG NG NG NG NG

............ Pseudomonas aeruginosa. verersaseae
CWD NG NG NG NG NG
EWD NG NG NG NG NG

............ }/ersinia-u cenevvany
CWD NG NG NG NG NG
EwWD NG NG NG NG NG

BCWD: Chemical washing detergent
PEWD: Environmental-friendly washing detergent
NG: No growth plates

PCWD: Chemical washing detergent
DEWD: Environmental-friendly washing detergent
NG: No growth plates
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Table 6. Influence of flushing of environmental-friendly washing detergent on remaining substance in milking installation

Treatment Osu Namwon Anseong Onyang Cheonan
Milking machine
........................ PH v rrreese e sereneene
CwD"V 6.6+0.2 49+26 8.5+0.1 74£05 7.1£04
EWD? 62+0.2 33+04 8.5+0.1 72+0.1 6.7+03
........................ CI', mg/l
CWD 4.0+£0.0 3.0+0.0 10.0£ 0.0 15.0+£0.0 223+2.1
EWD 3.0+0.0 2.7+£0.6 10.7£0.6 15.0+0.0 23.0+0.0
NO3-N, mg/l ........................
CWD 23+20 7.0£0.1 36.8+£ 1.0 443+ 1.1 75.7+67.1
EWD 1.8+04 6.0+0.1 36.7+£0.2 43,6+ 1.5 44.1+0.1
"""""SO4+, 119727 LR ERTERETRERIPRPPRLE
CWD 7.7+1.2 21.0+17.5 5706 12.7+5.0 2.0+0.0
EWD 7.7+0.6 37.0+10.4 6.0+0.0 11.0£1.0 9.0+£0.0
-+ Anionic surfactant, mg/l-+ -+ ++esrerreerennean
CWD 24+04 30+1.4 0.1£0.0 0.1+0.0 ND
EWD 0.1+£0.0 NDY ND 0.1+0.0 ND
........................ (0] 87177/ KXTECLRTEESIRLTETIRIIRLD
CWD ND ND ND ND ND
EWD ND ND ND ND ND
Cooling machine
........................ PH v eerrere e
CWD 52+1.6 7.1+£0.1 7.8+0.1 6.9+0.2 43+22
EWD 38+1.3 6.0+0.1 7.7+£0.1 7.1+0.0 46+1.5
........................ (0] i ¥:7) ELECTEEISRUTRIERISRIPRLE
CWD 37+12 3.0+£0.0 9.7+ 0.6 15.0+0.0 20.7+1.2
EWD 33106 20+0.0 93+0.6 15.0+ 0.0 23.3+0.6
........................ NO3-N, 1147:7 EECREERLLRTCRE PR ORI
CWD 4.1+0.1 7.0+£0.1 37.0+£0.5 44.6+0.7 2253+152.5
EWD 3.8+0.2 48=+12 35.5+09 453+0.5 40.5+6.0
........................ SO4+’ mg/l........................
CWD 173114 6.0+5.1 50+0.0 8.0+0.0 2.0+ 0.0
EWD 320+£193 7.0+£0.6 6.3+0.6 83+0.6 21.3=+2.1
-+ Anionic surfactant, mg/l--+ =« s oreereeeeeeees
CWD 113.6 £ 19.7 2.1+£2.0 0.1+£0.0 0.1£0.0 ND
EWD 1.0+£0.1 ND ND ND ND
CWD ND ND ND ND ND
EWD ND ND ND ND ND

DCWD: Chemical washing detergent
YEWD: Environmental-friendly washing detergent
YND: Not detect
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