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FAD, with the support of the Government of Sweden, is
overseeing demonstrations of the lacteperaxidase (LP-)
system of m |k preservotion in some 80 countries. Focusing
on areas where milk collection is difficult, FAQ is providing
prepacked bogs of the necessary chemicals for use by
trained personnel ot milk collection points. This manual
explains the background to this natural and harmless
anlibacteriol system, its benefits and its correct application.

The biological background of the LP-system

Milk is the last nutritional link between o mammalian mother
and her offspring. As well as providing o complete and well-
balanced digt for the newborn calf, kid or humean baby, milk
also contains antibacterial ogents to pratect the suckling
young from various infectious diseases.

The knowledge that milk, particularly the first milk after
parturition - the colosirum - contains immune factors
essantiol for the survival of offspring is not new. Thousands of
years ago herdsmen knew that newbomn kids, lambs and
calves needed colostrum if they were to survive.
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The antibacterial properties of milk

Science has now caught up with the knowledge of thaze
herdsmen and we know that milk contains several
antibacterial foctors. The most well known are the
immunaglobins. Colostrum has a particularly high
immunaglobin content for on immediate immunization of the
newbom.

Milk also contains other non-specific factors such as
lysozyme, lacioferrin and peroxidese. This peraxidase, which
is called lactoperoxidase, is idenfical to the peroxidase
present in saliva and gosiric juice.

Lactoperaxidase has no antibactericl effect on its own,
But, combined with oxidized thiocyanate {also present in milk
as well os in salive and gasiric juice) and hydrogen
peroxice, the resulling chemical reaction creates
antibacterial compounds as lollows:
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Remember! The lactoperoxidase system should be used
by trained personnel (milk collectors),
at the collection point
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1. Fill up the churn.

Separate the two prepacked bogs for the correct chum size
[20-30 or 40-50 litre). It is very imporfant that thiocyanate,
Activator 1, is odded first,

— Actvator 1 —

And e S0 RS ol ik

— Activator 2 ==

A e SO IEs ol ol
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2. Take bag 1.

— Activator T —

¥ pieeert o el

3. Open with scissors.
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4. Emply the liquid into the milk by squeezing the bag between your
fingers. Emply the liquid completely inta the milk.

5. Stir for 30 seconds with a clean plunger.
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&. Take bog 2.

7. Shoke it 2o that the contents are at one and and eut the appesite and
with 1he scissors,

B. Empty the contents inte the milk. Moke sura that the bag is
completely emplied,
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. Shr the milk for chout hwa minuies.

This starts the enzymatic reaction. The reaction is complefed within
about fiva minutes. After that, no hydregen peroxide is present in
the milk,
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IF you keep the milk in the shade or in o dark well-venfilated place al

about 30°C the effect of the LP-system of preservation lasts for seven to
eight hours: :
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If you can cool the milk to 15-20°C the LP-system keeps the evening
milk preserved ovemight, allowing for the callection of milk only ence

a
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According o the Code of Practica for tha use of the LP-system in the
preservalion of mikk, “the method should not be used by the individual
farmers but ot o suitable collecting pointy/centre”. There are good
reasens for this, depending on the size of the farms.

Many farmers produce only a small quantity of milk which may differ
from day to day.

It is nat passible to prepare prepacked activators for varying small
amounts of milk,

It mary also be difficult for many small farers to handle the method in
the correct woy. This means that the results may vary, with negotive
effects on the the milk quality.
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MILK COLLECTION

Chen the dairy is far away and farmers must bring their milk fo the
nearest road and wail for the dairy truck to collect it. ;

Thraugh cocperation with farmers in the neighbourhood yeu cen
organize a collection point where farmers can bring their milk
twice o day in the shortest possible time after milking - within one
or two hours.
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These antibacterial compounds interfere with the
metabalism of bacteria, Same bacteria, such as sireplococci
and lactobacilli, which belong to the normal gut flera, are
temporarily inhibited, ond later recaver. Other, more
harmiul, bacteria including most strains of Escherichia coli,
salmonells ond Pseudomonas spp. are killed.

The onfibacteriol effect is proportional to the formation
of the oxidation products of thiccyanate. This in turn depends
on the available concentrations of thiocyonate and hydrogen
peraxide in the milk. Loctoperoxidose is clways present in
milk in concentrations adequate for the antibacterial action.

Bovine milk contains about 30 mg per litre of
lactoperoxidase and the concentration is foirly constant
throughout the lactation. The amoun? necessary for the
ontibacteriol activity is just 1 mg per litre.

The concentration of thiocyancte is mare voriable as
it is depesdent on the feeding of the cow. Most of the
thiocyanate is derived from various glucosides in the feed.
Concenfrations in the range 4-5 ppm are generally found.
Human saliva, however, is reported fo contain 50-300 ppm.
And humaon gastric juices, into which thiccyanate seems 1o
he actively secreted, contain 40-50 ppm, thus supplementing
the foo low thiocyanate content of the milk.

The third component of the system, hydrogen
peroxide, is not normally detected in milk anl its source in
vivo is nat quite clear. But traces in neswly drerwn milk hove
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been found and are possibly derived from the metabelism of
the mammary tissue and leucocytes, Anather scurce seems lo
be xantine oxidase in the milk reacting with some subsirate,
e.g. hypoxantine.

The: combination of these three provides the
mechanism for the bacteriostatic properties of newly drawn
milk. which last ane ar two hours, while the milk is suckled
and during the stay in the stomach of the young. Studies
have also shown that gastric juice contains the same
peroxide forming system, thus maintaining the enfibacterial
action against gut infections.

Lactic acid streptacacci in the inlestine produce
hydrogen peroxide which can complete the LP-system and
similar sources of the chemical seem to exist in soliva, whers
the system appears to be an antcaries factor. Thus the
LP-system in milk from healthy udders is also active in the
digestive froct of the suckling calf.
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MILK HYGIENE QUALITY TESTS AT COLLECTING POINTS

There are three simple tests tests for milk quality:
* Sensory lests

* The clot-on-bailing fest

* The alcohol test

Sensory tests

The milk in each transport vessel is assessed with regord to
appearance, colour, cleanliness and smell.

IF there is visible dirt such os strow or manure in the milk, the milking
and handling have not been carried oul in accordance with gaed
hygienic proctice. This should be made deor fo the producer.
There is a dilference between the colour of the milk of some spacies.
Cow ond sheep milk is slightly yellowish-white, while milk from
buFaloes and goots is completely white .
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Deviation from the normal colour indicates domage to the udder;
redgish - blood, or yellow - pus.

In cases where the smell is not normal, taste and flavour should alse
be checked.

If the smell and taste are slightly sour, milk should not be accepted,
since it cannol be heat-rected of the dairy.

Sensory fests are quick end cheap ond, with trained personnel,
very religble.

be carried out ot the collecting points. i
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The alcohol test

This test is based on the fact that milk with increased acidity {souring)
focculates when mixed with an equal or double volume of alechel
(48 pulmarﬂ' volume per volume —v/v).

Fresh milk con be diluted with aleshel witheut Rocculation. If it
flaceulates when mixed with an equal amount of cleahoal, there is en
increase in acidity. This milk may not clot on boiling, but has to be heat
treated as o scon os pessible. If it locculates on adding double the
quantity of aleohol, it is sour:

The clcohel test is quick, cheap and easy to carmy out. In combination
with sensory tests. and the clot-on-bailing test it confirms the hygienic
quality of the producer’s milk when delivered to the collecting point.
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Alter quality control the volume [or weight) of the milk is measured ond
it is poured into {40-50 litre) transport churns,

These churns usually belong 1o the collecting organization, i.e. the
doiry, and should be clean and available af the callecting point be'ore
any milk is received.
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Alter quality control the volume [or weight) of the milk is measured and
it is poured into [40-50 litre) transport churns.

These churns usually beleng lo the collecting organization, i.e. the
dairy, and should be dean and available af the eollecting point be'ore
ony milk is received.
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As soon as the churn is ull, the activators should be odded as
described.
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CONCLUSION

Preservation of milk by activation of the
lactoperoxidase system: advantages

J bocteriol and chomicol qt.ruhly of collacted
milk = improved -;p.ralulyc:-f dairy products.

Mare econemic milk collection.

Milk pmdu:lmn possible in areas with high ambient
temperature and na or pbnruoalmg facilifies.
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Appendix|

TECHMICAL SPECIFICATIONS OF SODIUM THIOCYANATE
Definition

Chemical name Sedium thiocyanate

Chemieal formula MasSCH

tolecular weight 81.1
Assay content 98-99%
Humidity 1-2%

Purity [occording to JECFA" specificetion]
Heavy metals (as Pb) < 2 ppm
Sulphates. (as SO,) <50 ppm
Sulphide (5] <10 ppm

* Joind FACHWHO Expedt Commitien on Food Addisven,
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Appendix i
TECHNICAL SPECIFICATIONS OF 50DIUM PERCARBONATE

Definition

Chemical name Sodium percarbonale®
Chemical formula 2Na COH.O.
Molecular waight 3140

Assay content B5%

Commercial available sedium percarbonate recommended to be used
has the following specification:

Sedium carbonate peraxyhydrate > 85%

Heavy metals [as Pb) <10 ppm
Arsenic (os As) < J ppm

* oo inboriraton whan sodiem parcarbonste con be cbiained commercially, pleme opply ko the
IDF Conaral Secretoriat, 41 Sguara Vorgeke, B-1 040 Brusssls, Bolgivem
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The importance of the natural LP-system for suckling calves,
kids, etc.

Milk contains several enlibacteriol factors and systems fo protect the
newbarn suckling calf against infections which could cause illness and
digestive disturbances.

In the first few days abter calving, the mother’s milk is rich in
immunaglokulin for the immediate immunizafion of the newbom.
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of the ferric nitrate reagent and the abserbence measwred at 480 nm.
As a blank, o mixture of 1.5 ml of ferric nitrate selution end 1.5 ml of
water is used. The measurement must be carried out within ten minutes
from the adcifion of the ferric nitrate solution as the coloured complex
is not stable for any length of fime. The concentration of thiocyanate is
determined by comparison with standard solufions of knawn
thiocyanate concentration, e.g. 10, 15, 20 and 30 mg of thiocyanate.
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Secratarict of the Global ladtaperoxidase Programme

Secretary Dr J.C. Lambert, Serior Officer, AGAP, FAO, Rome

Assishant fo Secretary; Mr R, MN'Galtta, Dairy Consultant, AGAP, FAQ, Rome
Tel; (+39) 06 5705 4701/06 5705 3003

Fox: (+39) 06 5705 5749

E-mail; JeanClaude Lombert@fao.erg/Regis. NGatia@las.org
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One specific system protecting the stomach and intestine of the
newbom agginst badlerial infection is the lacloperoxidase/
thiocyanate/ hydregen peroxide system — the LP-system.

The LP-system consists of three components:

« The enzyme lactoperoxidase which is abundantin milk.

« Thiocyonale, the content of which is suboptimal and varying in milk.
« Hydrogen peroxide, of which milk cntains enly a trace.
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When the young colf or kid is suckling, the milk is mixed with saliva
and gostric juice supplementing low levels of thiocyonate and
hydrogen peroxide, and creating an antibacterial reaction,

The nermal bacterial gut lore, e.g. streptacocei and lactobacilli,
are only temporarily inhibited and then recover. This is colled
a bacleriastatic effect.

Other bacteria, some of them harmiul, sueh as some eoll, salmenalle
and Psevdomonas spp. are killed, This is colled o bactericidal effect.
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THE USE OF THE LP-SYSTEM IN MILK HANDLING AND
PRESERVATION

Following fundomental studses on the nowral LP-system, o methed
using the syslem lo preserve milk of ombient temperciures wos
developed in Sweden. Feld tests were corried cut in Kenyo, S Lonko
and severol other worm countries, with good results. Following
Codax Alimentarius Commission in 1991 for held implementation.
Guidelines for implementation of the Code of Practice for Preservation
of Raw Milk by the Use of the Lactoperoxidase System were adopted
{seo Appendio | and Il for technical spec fications of sadiuvm
thioeyanate ond sodium percarbonate).
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Recreating the natural LP-system to preserve milk

In dhrerem milk the antibacterial activity is rather weak and lasts for
- only one or two hours becouse the milk confains only low levels of
thiocyanate and hydrogen peraxide.

The content cf thiocyanate in the frech milk varies depending on
the type of fodder consumed.
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Feeds such as cabbages of various types are rich in sulphur-containing
components, which are the source of thiocyanate in milk.

It is now possible to reactivate the entibecterial property by adding
extra thiocyenate and hydregen peroxide, supplementing these
components in the same way as the saliva and gastric juice of o
suckling caill.

Befere the LP-system is used to preserve milk the eriginal thiocyenate
content should be analysed by the dairy plont collecting the milk, or by
the bocal healih avtherity. The method described in Appendix [l should
be used.
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Based on these results the thiocyanate content of the milk is adjusted to
15 ppm by edding the prewsighed ameunt of thiccyanate in salufien.
Usually the thiocyanate content of milk is about 4-5 ppm, and the
addition would then be 10 ppm.

The thiscyarate is uted as Activater 1 [A1] and is usually distributed
as o liguid.

Actvator 2 [A2) is the hydrogen peroxide, usually distribuled as o
granulated sodium carbonate peraxyhydrate which yields hydrogen
peroxide equal to 8-2 ppm when dissoked in milk.

The granulation of Adtivator 2 is necessary for an even distribution in

the milk, preventing local overdosing and demage to milk components.

If used correctly, the LP-system improves the hygienic quality of raw
milk and extends the shell-life by severa hours. This extra lime is of
great benefitio small farmers, porficularly those living in areos for
from a large dairy.
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Add 1o 50 Bras of milk
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B! MANUAL ON THE USE
GLP ) ez OF THE LP-SYSTEM

- IN MILK HANDLING
AND PRESERVATION
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MANUAL ON THE USE
OF THE LP-SYSTEM
IN MILK HANDLING

AND PRESERVATION

Animal Production Service
FAO Animal Prodection and Health Division

FOOD AMD AGRICULTURE ORGAREATION OF THE LINITED MATIOMS
Rome, 1999

D:/cd3wddvd/NoExe/.../meister10.htm 34/38



03/11/2011 Lactoperoxidase manual

The dasignatizns cmpioyed and the greaeniation of matarialin ths
publication donol imphy the sxpression of @y apinlon whalsaewer
o the part of 1he Food and Ageicuitus Qrganizadicn.ol the Uniled
Matiens cancerming the legal slatus of ary cowmniry, tariteny, ity af
area or of ils autharilies, ar sonceming the delimitabon of it
[rontiars ar boundanas.

W26
15BM fe5-104254-

A1 rights resarvad. Mo par of his publicatisn meay Be repreduced, storad ina
rdrigwal sysiem, o rensmidtad inoamy lorp Gt By any meens, alecimonie,
machisnical, phateceping or olherstsa, withea! the arios pemEsion of the
copyrignt eamer, Applicalions lor seeh parmiss.on; with & staberment ol e
purgose &nd exler of the repredusiian, sheuld Bbe addressed to tha Direclor,
Enleermalion Divishan, Fead and Agriculiuee Crgnnization ol 1he Uniled Mallons,
Vigla dalle Terme di Carseada, DO10C Moma, |kaly.

£ FaD 1999

Facts for

Farmers
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Manual on the Use of the LP-System in Milk Handling and
Preservation
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