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Choosing a product

>

Choose products that are adequately labelled wdh rfame of
manufacturer; (b) PCS (pesticide control serviagnber (obtained from
Department of Agriculture, Fisheries and Food
(www.pcs.agriculture.gov.ie/biocidalproductregidearuary2011.pdf ); (c)
identity and content of active substances (cauatid chlorine); (d)
directions for use (usage rate); (e) optimum tempee of usage; (f)
equipment for which the product is suitable; (g)altte and safety
information; and (h) expiry date and batch number.

Choose a detergent-sterilizer product with a caugincentration greater
than 10% and a chlorine concentration less thafo4(€heck Teagasc
analysis list of cleaning chemicals) if hot watnot used at each milking
and the product is to be recycled on one occasion

Products with lower caustic concentrations arestatiory if solutions are
not recycled for a further wash and if hot wateused for each wash

Do not stock pile detergent-sterilizer productsresexpiry date generally
is six months from the date of manufacture

Correct use of products

>

Use detergent levels as specified by the manufactuuse measurement
equipment (jug) and check usage rates of automeatshers (machine and
bulk tank)

Hot wash detergent-sterilizers should be used wathwater (9 litres per
unit at minimum 78C) at least once daily

Detergent-sterilizer products (containing chlorisépuld be rinsed from
the milking system with clean water immediatelyeafthe main wash
cycle to prevent the chlorine from damaging thebariwvare

When using detergent-only products (powder or fiqoaustic with no
chlorine), for effective cleaning the stain of th&ution should be left in
the plant or bulk tank and then rinsed just priothte next milking
Sterilizer products (chlorine only) may be usedeoweekly in conjunction
with caustic detergent (powder/liquid products)sH+ecommended by the
manufacturer- should not be used for the main nmecbr tank wash
Hydrogen peroxide is recommended by some manutstiio be used in
conjunction with some liquid detergent (non-chlediproducts as part of a
good cold/hot wash program

Descale (acid) wash should be carried out weeklpdth machine and
bulk milk tank to remove mineral deposits

An acid wash may be used once daily to replace targent wash
(detergent in the morning with acid in the evening)

The use of peracetic acid in the final rinse watey be beneficial where
the microbial water quality may be considered aues If using peracetic
acid in the final rinse water it is necessary teenansed out traces of the
detergent from the main wash cycle before use.



Recent investigation at Moorepark

Manufacturers/distributors of cleaning products evaervited to submit samples of
their products to Moorepark for chemical analysisiy farmers Journal, 09 January,
2010). Additionally, a large number of detergemirisizer samples were sourced on
farms. All samples were sent to an independentedted laboratory for analysis. All

tests of all samples were carried out in duplicate.

Results

Chemical analysis results of the detergent-steriliproducts, liquid caustic only
products, caustic powder products and sterilizéy-products are given in Tables 1,
2, 3 and 4, respectively. In Table 1 the chemieallts of products are presented in
the following columns. Column 1 shows the produatne, column 2 indicates a PCS
number if the product is registered with the Déapant of Agriculture Food and
Fisheries (DAFF), column 3 indicates the caustiateot of products (%), columns 4
and 5 give the working solution strength (ppm) afistic for each product (based on
the manufacturers recommended usage rates anchéneical content of products),
column 6 indicates the chlorine content (%) of pedd with columns 7 and 8 giving
the working solutions of chlorine (based on the ufacturers recommended usage
rates and the chemical content of products). Ptsciemed in Table 1 and Table 2 is
listed in order of decreasing caustic content, esitfus is a main determinant of
product effectiveness. The column layout differgtgly for tables 2, 3 and 4.

Interpretation

The success of detergent-sterilizer products inngisatisfactory cleaning can be
determined by (i) chemical composition; (i) usagee; and (ii) temperature of
solution. The detergent sterilizer product may aonadequate levels of caustic and
chlorine, however, it is the usage rate or strerftthe solution (measured in ppm
[parts per million]) during the circulation washathis most important (i.e. the
working solution). The strength of the working d@u is a derivative of the main
components (caustic or chlorine) content and thenmior dilution (with water) rate.
Other solution components include surfactants atingeagents which can influence
the effectiveness of a cleaning product and serprégstwhich act as wetting agents
and as an aid to water softening.

Detergent-sterilizers products

Caustic (Sodium hydroxide)

Caustic (sodium hydroxide) is necessary as the mksaning/detergent agent in
products. Detergent-sterilizer products (which eaontcaustic and chlorine) need to
have a minimum of 10% caustic (approximate workstgength > 800ppm) if
intended to be used in a cold water solution angfoycled at the next cleaning time,
in order to give satisfactory cleaning. A workingesgth of 800ppm may also be
achieved by using a product containing lower caustvels at a higher usage rate.
However, increasing the usage rate to achieve dheeat caustic working solution
will automatically increase the working solution aflorine in the wash solution and
this can have a negative effect on chlorine residéereview by the International
Dairy Federation has indicated a normal caustickimgr solution in detergent-
sterilizers as between 200 and 800ppm, where ht#rvis used for the main wash
cycle, with no recyling of the solution for a suggent wash. Therefore it could be
expected that products containing less than 10%tica(200 to 800ppm, working



solution) will give satisfactory cleaning if usedthvhot water (78C) and if the
solution is not recycled.

Chlorine (sodium hypochlorite)

Chlorine (sodium hypochlorite) acts as the steziliagent in detergent-sterilizers
products. The preferred chlorine content withiretedyent sterilizer product is < 4%,
and when used at working solution strength of 20@gplorine (hot wash solution) is

sufficient for satisfactory cleaning (in the preserof adequate caustic). A working
solution of 300ppm chlorine is required for adequaeaning when cold water is used
daily. Chemical residues are more likely to océimgh working solution strengths of

chlorine are used, in particular where inadequatang is carried out (a minimum of

14 litres/unit rinse water is required).

Thus,a detergent-sterilizer product of working solutgirength greater than 800ppm
caustic and up to 300ppm chlorine is required wbeld water is used daily for
machine cleaning, while a working solution strength200-800ppm caustic and
200ppm chlorine is sufficient when hot water isdiae each milking with no recyling
of solution.

Powder or liquid caustic based detergents (non-chtme)

A working solution greater than 2000ppm is recomdaehfor cold caustic cleaning
products containing no chlorine. A small numbepaoivder products contain chlorine
(200ppm) and in these circumstances a lower worgatgtion (800ppm) may be
satisfactory for effective cleaning. Detergents rhayused cold and recycled on one
occasion. Increasing the usage rate will resutigher caustic working solutions.
Some products contain high levels of sodium carteowhile other products contain
high levels of non caustic alkaline detergents Wwinave additional cleaning benefits.
Only marginal differences have been observed irmated composition of powder
products.

Discussion

Typical liquid detergent-sterilizer products usedNew Zealand (NZ) contain 15%
caustic and 5% chlorine. These concentrations dosecto those previously
recommended by Teagasc, i.e. 18-21% caustic and.3% chlorine. As observed
from this study, caustic and chlorine concentratitange from <1 to 19% and 1 to 10
%, respectively, in the detergent-sterilizer praducurrently available on the Irish
market.

A relatively high concentration of caustic (>15%)a detergent-sterilizer product will
allow for lower usage rate while still achievindestive cleaning. Typical usage rates
of such a product in NZ (200ml/50 litres) are cdesably lower than what is
generally used in Ireland; furthermore, hot wateused twice daily and detergent is
not recycled for the subsequent milking in NZ. Altgtively, in the Irish context, hot
water is used less frequently and the cleaningymbid often reused more than once
Detergent-sterilizers with relatively high chloria@d low caustic contents often do
not give satisfactory cleaning. This may lead teremnore chlorine being added to the
detergent-sterilizer solution by the milking operatin an attempt to achieve more
effective cleaning. This will not normally improwéeaning sufficiently and may also
result in unwanted chlorine residues in milk.



Correct usage rate of the detergent-sterilizer tantperature of solution are crucial
for satisfactory cleaning. In many instances mattufars clearly state that a
detergent-sterilizer product be used as a hot wahltion, but milking operators use
it cold on a daily basis, thus resulting in subkod cleaning. Adequate hot water (9
litres/unit at 70 — 8C) used at least once daily can result in satisfgatleaning with
lower levels of detergent-sterilizer (compared addccleaning) and less risk of milk
residues. Heating water once daily particularly tlse of night rate electricity can be
more economically efficient than the higher chernigsage associated with cold
detergent-sterilizer cleaning.

In conclusion, the range of products tested andrteg on in this article may not
include all of the products on sale in Ireland fbe purpose of cleaning milking
plants and it is not intended for use as a ‘reconded list' of products.. It is
anticipated that this study will assist dairy farsmé make an informed decision on
which products are most suitable for the task meguiand are the best value for
money.. The product range tested will be amendeduaalated as new products are
introduced, as manufacturers modify the chemicatatt of their products and as the
product registration status is established.






