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Aim. To analyze the level of the intake of active substances from chemical sanitizing agents into the environment
after sanitizing milking equipment at farms of different ownership forms. Methods. The calculation method
was used. Results. It was determined that after sanitizing of milking equipment and milk containers with such
agents as GALA for dishes, FAIRY juicy lemon, as well as alkaline agents (Chlorantoin, Loiran, Eco chlor,
San alkalin, Sulfochlorantin, Catril D, Basix, Hyproclor ED, CircoSuper AF) and acid agents (San acid, Acid
XD, Eco cid, Hypracid, CircoSuper SFM) at a milking farm with 1,000 cows and at 800 private farms, within
a year the environment would have the intake of chlorine compounds in the amount of 1,529.8 t, anion surface
active substances (SAS) — 767.0 t, phosphates — 584.4 t, silicates — 365.0 t, cation SAS — 182.6 t, non-ionogenic
SAS—0.33tandabout 7,026.3 tacids. This may condition the impairment of natural biogeocenoses. Conclusions.
The application of such agents as Loiran, Catril D and TDS to sanitize milking equipment and milk containers
at milking farms and at private farms decreases the probability of impairing natural biogeocenoses.
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INTRODUCTION

Milk and dairy products have a relevant place in the
market of food products. In recent years the main milk
producers in Ukraine are farms. According to the data
of the official statistics, posted at the website www.
ukrstat.gov.ua, from January to August 2016, the share
of private farms produced 74.1 % of the total volume of
milk, produced by all the categories of farms. A signifi-
cant prerequisite of obtaining milk with high microbio-
logical quality indices is efficient sanitizing of milking
equipment [1].

Cleaning and sanitizing of milking equipment and
milk containers at milk farms and at private farms of
the population are conducted immediately after milk-
ing of cows has been completed. The coolers are sani-
tized after the disposal of milk from them [2]. The
sanitizing treatment of milking equipment and milk
containers is aimed at maximal elimination of milk
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residues and microorganisms from the working surfac-
es of the equipment. For this purpose, washing, disin-
fecting, and cleaning-disinfecting agents and acids are
used [3]. At the same time the majority of the men-
tioned agents contain compounds of active chlorine
(derivatives of chloroisocyanuric acid, chloramines,
chlor-hydantoins, hypochlorite) which have strong un-
pleasant smell and an irritating action, as well as anion
surface active substances (SAS), capable of remaining
in environment and polluting natural water bodies, in-
cluding the ones of economic and household relevance.
In addition, a great amount of cleaning and cleaning-
disinfecting agents contain high concentrations of
condensed polyphosphates (sodium trypolyphosphate,
sodium hexametaphosphate) which are used to soften
water and enhance the cleansing action. The intake of
these substances into water bodies promotes intensive
growth of algae and conditions the impairment of natu-
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ral biocenoses. Therefore the analysis of the intake of
chemically active substances from cleaning and disin-
fecting agents into environment from farms of different
ownership forms is urgent and relevant.

The aim of the study was to determine the level of
the intake of active substances from chemical sanitiz-
ing agents into the environment after sanitizing milking
equipment at farms of different ownership forms.

MATERIALS AND METHODS

The analysis of the intake level of chemically active
substances from the solutions of cleaning and disin-
fecting agents after sanitizing milking equipment, milk
containers and milk coolers into environment at farms
of different forms of ownership was conducted using
calculations. Taking into consideration the content of
the active substance and concentration of working so-
lutions of applied cleaning and disinfecting agents as
well as the number of treatments, we calculated the in-
take of applied agents into environment for specified
time periods (for one treatment, a day and a year).

RESULTS AND DISCUSSION

Usually the private farms of the population use the
following cleaning and cleaning-disinfecting agents:
GALA, FAIRY, Progress, Desmol, Loiran, Chloran-
toin, Neochlor, and others. The intake level of the ex-
hausted solutions of some of these agents into the envi-
ronment after sanitizing milk containers (milk buckets
and glass jars) was calculated by us for 800 farms of
the population (Table 1).

In case of using such agents as Chlorantoin, GALA
for dishes, FAIRY juicy lemon, and Loiran, within a
year the highest intake to the environment is that of
anion SAS — 474.6 kg, phosphates — 383.3 kg, chlo-
rine compounds — 438.0 kg, and non-ionogenic
SAS — 328.5 kg. There is a smaller intake of cation
SAS into the environment — 109.5 kg.

Domestic milking farms use alkaline agents (Eco
chlor, San alkalin, Sulfochlorantin, Catril D, Basix, Hy-
proclor ED, CircoSuper AF, efc.) and acid agents (San
acid, Acid XD, Eco cid, Hypracid, CircoSuper SFM,
etc.) for cleaning and disinfecting of inner surfaces of
milk pipes and milk coolers.

One sanitizing treatment of milking equipment and
milk pipes at a milking farm of 1,000 cows requires
the application of Sulfochlorantin and Eco chlor in the
amount of 1,500 g and 2,500 ml. respectively, which
is 4.5 kg and 7.5 1 per day respectively. Such alkaline
agents as Neomoscan RD and Catril D are used in the
amount of 5 1 for one treatment and 15 1 for one day.
The daily sanitizing of coolers requires: Sulfochloran-
tin — 1,500 g, Eco chlor — 2,500 ml, Neomoscan RD
and Catril D -5 L.

The intake level of the agents, used to sanitize milk-
ing equipment, milk pipes, and milk coolers, in inner
sewage facilities of the farm was also determined (Ta-
ble 2).

In case of using Sulfochlorantin, within a year the
highest intake into inner sewage facilities of a farm

Table 1. The intake of active substances of cleaning and cleaning-disinfecting agents into environment after sanitizing milk

containers at private farms of the population

o Intake of exhausted solutions of cleaning and
Quantitative .. . . .
content of disinfecting agents into the environment
Name of the agent Active substance (as per 1,000 cows), kg
components,
0
g One treatment Day Year
Chlorantoin Active chlorine 14.1 0.4 1.2 438.0
Sodium trypolyphosphate 9.0-12.5 0.3-0.4 0.9-1.2 328.5-438.0
Anion SAS 3.2-5.0 0.1-0.2 0.3-0.6 109.5-219.0
GALA for dishes Anion SAS 5.0-15.0 0.05-0.2 0.2-0.6 73.0-219.0
Non-ionogenic SAS 5.0 0.05-0.2 0.2-0.6 73.0-219.0
FAIRY juicy lemon Anion SAS 15.0-30.0 0.1-0.2 0.3-0.6 109.5-219.0
Non-ionogenic SAS 5.0-15.0 0.03-0.1 0.1-0.3 36.5-109.5
Loiran Non-ionogenic SAS 5.0 0.1 0.3 109.5
Cation SAS 5.0 0.1 0.3 109.5
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of 1,000 cows will be for chlorine compounds —
799350.0 kg, anion SAS — 766500.0 kg, and a little
less for phosphates — 219000.0 kg. The application of
such agents as Eco chlor or Neomoscan RD decreases
the level of chlorine compounds intake by 54.3 %. Ho-
wever, the application of Neomoscan RD will result
in the equal intake of phosphates and silicates into the
environment — 365000.0 kg/year.

In case of using Catril D, there is annual accumula-
tion of 182500.0 kg of cation SAS in the environment.
At the same time all the components of the mentioned
agent are biologically decomposed fats — more than
by 60 % at the exposition for 28 days (according to
OECD test), which corresponds to the requirements of
EU No. 648/2004 [4].

The following stage of work was the determination
of the intake level of exhausted solutions of acid clean-
ing and disinfecting agents after sanitizing milking
equipment into local sewage facilities of farms. One
treatment of milking equipment at a farm of 1,000
cows requires 2,500 ml of acid agents Acid XD, Eco
cid, Hypracid, CircoSuper SFM, Niroklar Sauer fliis-
sig and TDS — 7.5 1 of each agent per day. These acid
agents are used each other day to sanitize the coolers,
in the amount of 2,500 ml (Table 3).

The highest amount of nitric acid will get into inner
sewage facilities of a farm while using Niroklar Sauer
fliissig — on average 1197656.3 kg/year. The applica-
tion of such agents as Acid XD and CircoSuper SFM
will decrease the intake level of nitric acid for a year
by 33.3 %, and TDS — by 60 %. However, the appli-

cation of CircoSuper SFM will result in the intake of
orthophosphoric acid along with nitric acid into the
inner sewage facilities of farms — 798437.5 kg/year.
The same amount of the orthophosphoric acid will
be released when using Hypracid agent. At the same
time the application of Eco cid agent will decrease the
release of the mentioned acid by 60 %. However it
will entail the additional release of the sulphuric acid —
319375.0 kg/year.

The application of agents, containing orthophospho-
ric and nitric acids in the technologies of sanitizing
milking equipment will result in the formation of salts
of phosphoric and nitric acids, i.e. phosphates and ni-
trates, in sewage waters of farms which will have nega-
tive impact on the environment [5].

After sanitizing the milking equipment and coolers at
farms, the exhausted solutions are disposed into local
sewage facilities, from which they get into urine collec-
tors and, to a somewhat smaller degree, — into sewage
facilities of settlements. When urine collectors at ani-
mal farms are filled with urine and exhausted solutions
of detergents, they may have negative impact on soil
ecosystems due to splitting of their content along with
sewage and melt water, which is especially facilitated
by soil erosion. Also, when urine collectors are filled,
their content is pumped out into autotanks and taken
away with further disposal into the environment. The
exhausted solutions of detergents from sewage facili-
ties of settlements also get into the environment [6].

When chlorine-containing substances get into the en-
vironment and active chlorine is released, insoluble di-

Table 2. The intake of active substances of alkaline cleaning and cleaning-disinfecting agents into environment after sanitiz-

ing milking equipment and milk pipes

Quantitative N The .intake of the residues Qf cleaning and
tent disinfecting agents into the environment after they
f the agent Active substance contert have b lied (1,000 k
Name o g of components, ave been applied (1,000 cows), kg

% One treatment Day Year
Sulfochlorantin Chlororganic compounds 36.5 1095.0 3832.5 799350.0
Sodium trypolyphosphate 10.0 300.0 600.0 219000.0
Anion SAS 35.0 525.0 2100.0 766500.0
Eco chlor Sodium hypochlorite 10.0 500.0 1000.0 365000.0
Neomoscan RD Sodium hypochlorite 5.0 500.0 1000.0 365000.0
Sodium metasilicate 5.0 500.0 1000.0 365000.0
Phosphates 5.0 500.0 1000.0 365000.0
Catril D Cation SAS 2.5 250.0 500.0 182500.0
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Table 3. The intake of active substances of acid cleaning and disinfecting agents into environment after sanitizing milking

equipment and milk pipes

o The intake of the residues of cleaning and disinfecting
Quantitative . . .
agents into the environment after they have been applied
Name of the . content
Active substance (1,000 cows), kg
agent of components,
0,
& One treatment Day Year
Acid XD Nitric acid 25.0 937.5 2187.5 798437.5
Eco cid Sulphuric acid 10.0 375.0 875.0 319375.0
Orthophosphoric acid 10.0 375.0 875.0 319375.0
Hypracid Orthophosphoric acid 25.0 937.5 2187.5 798437.5
CircoSuper SFM | Nitric acid 25.0 937.5 2187.5 798437.5
Orthophosphoric acid 25.0 937.5 2187.5 798437.5
Niroklar Sauer | Nitric acid 25.0-50.0 937.5-1875.0 | 2187.5-4375.0 | 798437.5-1596875.0
flissig Nitric acid 15.0 562.5 1312.5 479062.5
TDS Citric acid 10.0 375.0 875.0 319375.0

oxin-like compounds are formed. Once getting into riv-
ers, they precipitate on silt and soil, and get accumulated
in the tissues of hydrobionts, where their concentration
is tens and hundreds thousand higher compared to water.
The specificity of dioxin-like compounds is their ability
of bioaccumulation. They are chemically stable, as their
half lifetime in nature is very long: from 29 to 139 years
depending on the type of a compound. The transmission
of dioxin-like compounds in food chains results in their
concentration in the organism of fish, mammals, and hu-
mans, which is a threat to life [8].

CONCLUSIONS

When 800 private farms sanitize milk containers
using such agents as Chlorantoin, GALA for dish-
es, FAIRY juicy lemon and Loiran, within a year
the intake of anion SAS is 474.6 kg, phosphates —
383.3 kg, chlorine compounds — 438.0 kg, non-iono-
genic SAS — 328.5 kg, and cation SAS — 109.5 kg into
the environment.

When farms of 1,000 cows sanitize milk pipes and
milk coolers, using alkaline agents (Eco chlor, San al-
kalin, Sulfochlorantin, Catril D, Basix, Hyproclor ED,
CircoSuper AF) and acid agents (San acid, Acid XD,
Eco cid, Hypracid, CircoSuper SFM), within a year the
environment will be polluted with chlorine compounds
(1,529.4 t), anion SAS (766.5 t), phosphates (584.0 t),
silicates (365.0 t) and cation SAS (182.5 t), as well as
about 7,026.3 t of acids, which may result in the im-
pairment of natural biogeocenoses.
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The sanitizing of milking equipment and milk con-
tainers at milking farms and private farms using ecolog-
ically safe agents Loiran, Catril D and TDS decreases
the negative impact of chemically hazardous substanc-
es when they get into the environment and mitigates
probable impairment of natural biogeocenoses.

Exonoriuni pu3suku 3acTtocyBaHHsA
XiMiYHMX caHiTapHHUX 3ac00iB
AJIS J01TBHOT0 YCTATKYBAHHS Ta MOJIOYHOIO MOCYY

O. M. XKyxopcekwii !, €. M. Kpusoxmka ?
e-mail: o_zhukorskiy@ukr.net; kruvochuga@yandex.ru

! HanioHanpHa akajaeMist arpapHUX HayK YKpaiHu
Byn. CyBopoga, 9, Kuis, Ykpaina, 01010

2 TacTUTyT arpoekosorii i mpupogokopuctyBanus HAAH
Byn. Metpornoriuna, 12, Kuis, Ykpaina, 03143

Merta. [IpoaHamizyBaTy piBeHb HaIXOKEHHS Y HABKOJIHIITHE
npuponre cepenosumie (HIIC) mirounx pedoBHH XiMigHHX
CaHITapHUX 3aCO0IB MicIs MPOBEACHHS CaHITapHOI 00POOKH
JOTIBHO-MOJIOYHOTO YCTAaTKYBaHHS y TOCIIOAAPCTBAX Pi3HHUX
¢opm BiacHOCTi. MeTonu. BukoprctaHo po3paxyHKOBHI
Mmeton. Pesyabraru. Ilicas 3actocyBaHHS Al CaHITapHOI
00pOOKH NOTIBHOTO YCTAaTKyBaHHS Ta MOJIOYHOIO IIOCYIY
3aco6iB GALA mocyn, FAIRY cOkoBUTHIA JHMOH, a TaKOX
myxHHX 3aco0iB (XmopautoiH, Jloiipan, Eco chlor, San
alkalin, Cymbdoxmnopantun, Karpun [I, Basix, Hyproclor
ED, CircoSuper AF) i kuciotaux (San acid, Acid XD, Eco
cid, Hypracid, CircoSuper SFM) na momouHiii depmi 3
noronis’sim 1000 kopiB Ta y 800 rocmogapcTBax HaceIeHH
BH3HaueHo, mo B HIIC Bupomorx poky OymyTh MOTpaIruIsITH
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CHONYKH XJIOPY Y KiIbKOCTi 1529,8 T, aHIOHHI TIOBEPXHEBO
aktuBHI pedoBnHHu (ITAP) — 767,0 T, pocharn — 5844 T,
cwinkata — 365,0 T, kationni ITAP — 182,6 T, HeloHOT€HHI
I[TAP — 0,33 1 i mpubmusno 7026,3 T kucnot. Lle mMoxe
3YMOBJIIOBATH TOPYIICHHS MPUPOAHUX OIOTEOIEHO3IB.
BucHoBku. Buxopucranus Takux 3aco6iB, sk Jlodpaw,
Karpun I i TIC, mis canitapHoi 0OpOOKH JTOTITBHOTO
yCTaTKyBaHHsI Ta MOJIOYHOTO MOCY/y Ha MOJIOYHO-TOBAPHHUX
(hepMax i B TOCIIOAAPCTBAX HACEIICHHS 3HIDKY€E HMOBIPHICTH
MOPYIIEHHS TPUPOTHUX O10TEOIIeHO31B.

KaiodoBi cioBa: muiiHO-ne3iH}iKy0oumid 3acid, caHiTapHa
00poOKa, T0TTBHO-MOJIOYHE 00IaTHAHHS, HABKOJIHUIIHE MPH-
POMHE CepeIoBHILE, O10TeOICHO3.

JK0JOrHYeCKUE PUCKH NPHUMEHEHHUsI
XMMHYeCKHX CAHUTAPHBIX CPeJACTB
AJ151 I0NJIHOTO 000PY10BAaHMS U MOJIOYHOI MOCY/bI

O. M. Kykopckuii ', E. M. KpuBoxwxa
e-mail: o_zhukorskiy@ukr.net; kruvochuga@yandex.ru

! HarmoHansHast akaJieMusi arpapHbIX HayK YKpPanHbI
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2 IHCTUTYT arposKoJNIOrHH U npupozponons3oanns HAAH
Vn. Metponoruueckas, 12, Kues, Ykpauna, 03143

Heasn. [IpoananusupoBaTh YpOBEHb IOCTYIUICHUS B OK-
PYKaloIyl0 Cpeay ACHCTBYIOMIMX BELIECTB XUMHUYECKHX
CAHUTAPHBIX CPEACTB TIOCJIE TPOBEACHUS CaHUTApHOU
00paboTKHU TOMIBHO-MOJIOYHOTO 000PY/IOBAHHS B XO3SIHCTBAX
pa3nuyHbIX (opMm codbcTBeHHOCTH. MeToabl. Vcmons3oBaH
pacueTHblil MeToz. Pesysabrarsl. Ilocne npumeHenus ais
CaHHUTapHOI 00pabOTKU JOMIBHOTO OOOPYHAOBAHUS M MO-
noyHoi mocyasl cpenctB GALA mocyna, FAIRY counsrit
JIMMOH, a TaKKe IIENOYHBIX cpeAcTB (XiopaHTtouH, JloiipaH,
Eco chlor, San alkalin, Cynsdoxnopanrun, Karpun /I,
Basix, Hyproclor ED, CircoSuper AF) u xucnortssix (San
acid, Acid XD, Eco cid, Hypracid, CircoSuper SFM) Ha
MosiouHo# (epme ¢ morosnoBbeM 1000 xopoB u B 800 Xo-
3sIUCTBAX HACEJIEHHs OINpPEAENICHO, YTO B OKPYXKAIOIIYIO Cpe-
Jy B TedeHue roja OyayT MOMaAaTh COETUHEHHUS XJIOpa B
konuuectBe 1529,8 T, aHHOHHBIE TOBEPXHOCTHO AKTHBHBIE
BemiectBa (ITAB) — 767,0 1, docdarer — 584,4 1, cunuka-
Tl — 365,0 1, karnonusie [IAB — 182,6 T, HeMOHOTEHHBIE
ITAB — 0,33 T u okono 7026,3 T KHCIOT. DTO MOXKET
0OyCIIOBUTh HapyIIEHHE ECTECTBEHHBIX OHMOTE€OIIEHO30B.
BeiBonbl. [IpuMenenue Takux cpeacts, kak Jlodpas,
Karpun 1 u TAC, muist canurapHoil 00pabOTKH JTOMIIBHOTO
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000pyIOBaHUSI W MOJOYHOHM TMOCYAbl HAa MOJIOYHO-TOBAp-
HBIX (pepMax M B XO3siCTBaX HACENECHUSI CHIDKACT BEPO-
ATHOCTD HapyIICHHUS IPUPOAHBIX OMOTEOIIEHO30B.

KiroueBble ci1oBa: MoIe-Ae30HOUIUPYIOIEe CPEACTBO,
caHUTapHas 00paboTKa, JOMIBHO-MOJIOYHOE 000PYIOBaHHUE,
€CTECTBEHHAs OKPYXKAKoIas cpesia, OMOreoIeHO3.
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