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Chemical effect of the detergents used for cleaning a milking
machine on the teatcup liner materials
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This study investigated the effects of the alkaline detergent and acid rinse used for cleaning milking
machines on the eight commercially available teatcup liner materials. The sample liners prepared for
use in the clean-in-place process were analyzed by ultraviolet spectrophotometer, ion chromatography
and liquid chromatography. Among the eight liner materials, the ultraviolet spectra of 3 sample liners
were shown to have a similar peak shape after cleaning, but the ultraviolet spectra peak shape of 5
sample liners was noticeably changed. No products were detected by ion chromatography in any of the
liner materials used in this study. When the liner materials were only treated with alkaline detergent,
some additional peaks were observed using liquid chromatography which indicate the creation of molec-
ular substance and elution from liner materials, however, these peaks disappeared when the liner materi-
als were cleaned with the acid rinse. Therefore, we propose that an acid rinse should be applied, after
cleaning the milking machine with the alkaline detergent.

Key words : Teatcup liner, Detergent, Ultraviolet spectrophotometer, Ton chromatography, Liquid chro-

matography

M 2 A8t nBEES AAAl A7EE A4 {5l
AHs Yot (Hogan 5, 1984). o|FA| zholv=
= 757 E= 27 FUHE #FHo| E2A8k= 25 Foll 3 YddE ATAA A2 FES
Aol ofsl e dd 4= 917 wjZoll(Schreiner®} Ruegg, 7N 4= e AEUAR 28T 4= 9] el
2003), A&7t 2719 QAT = FH] A 2 259 E& o] &3 Aoy JhA F{Tt &
W {7 4= o] th(Hovinen 5, 2005). L A] g ojuict AAJE= gho] Al (backflush system)->
7141 27719 AlA H am2 {7 3T 43715 B nAES AaE HAaIAE = Ut

A At 71A-Q AoE dop Sl - ES (Magee 5, 1984; Smith 5 1985).
o ulst 4= 9jrh AR s7tel A= 3FHA A4 (clean in place) ¥}
2571 WY mAllE 412 Add 2 2 /5 o2 Z{7|E AlFsk=d, ot AREEl= AlEA =
o RoA fegh Mlatel et §-53 2oly e & ozbe] AAeF 4 AAZE Aok g AAE =
A gdo ot g E2A yepd=d, 27 Wil 2 259 53t g AHEEo] fA T TS A
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(Reinemann 5, 2000). 3+ 257 A& oA Q3%
84 3 S B AAAS] AT A4 g
oh AAIY A B A9 T Wy Be

o2 A A7} @l EH, ‘7%3 8% A AxE
de o 7] "iZoll, e AlA maas d7] fsl
A Ax3AE AFshe A sEE A8sfjoF 3
th(Edmondson, 2003).

287] ARHNA 57] ARAE ol

EEAE = el 53] daA AlEA Y A5H <
o) o3l &2 4= Uth(Levesque, 1998). o]e} 7
o] JJAA= oy AR Q] EaF AL H3lA7
HEAA 2471 f

o efoldel 3% =52

AoloAe 2§ 4 ek
o1 Aol AL BA FsrtelH ek A A
AP fAT PEE AHgstel etoldAa A
HERe ofd B3Rl §5

2771 AAA7E 2rold Aol vl 3lehE
Fe F7Iel7] Hete] AA w7kl A AREsEaL QL
87HA] 2holu & st Atk 11 F 6714
$Q1E Aoln, U] 274 oA AlzE A
ojth. Aol AHEE 2holdE9] AREHES Table
13} ZeH(o] &, 2005).

[‘lF l‘ll‘ of

Table 1. The amount of other compounds per rubber raw material
100 contained in various liners

Liners Mass of rub.ber Organic Carbon Ash
raw material compounds
A NR:SBR:BR 60:20:20 28.0 159 114
B NBR 100 439 550 26
C NBR 100 449 40.7 24
D NBR 100 437 482 26
E NBR 100 31.6 48.6 32
F NBR 100 65.5 784 2.7
G NBR 100 14.9 207 8.0
H Silicon 100 43 - 373

NR: natural rubber, SBR: polystyrene-butadiene rubber, BR: poly-
styrene rubber, NBR: nitrile rubber.
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Fig. 1. Ultraviolet spectra of the
alkaline detergent solution (5 g/L
H,0) after reaction for 20 minutes
with liners at 80°C (a) and the acid
solution (5 g/L H,O) after reaction
with liners (b). A, liner A; B, liner
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Fig. 2. Ion chromatograms of the alkaline detergent solution (5 g/L HO) only after reaction for 20 minutes at 80°C (a) and the acid solution (5 g/L
H,O) only (b).
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Fig. 3. Ion chromatograms of the alkaline detergent solution (5 g/L HO) after reaction for 20 minutes with liners at 80°C (a) and the acid detergent
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