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INTRODUCTION 

Dairy animals are nonnally milked 
twice daily, and the milking machine has to be 
cleaned after each milking. Because of the 
complexity of milking machines and some of 
their components, cleaning and, in particular, 
disinfection may not fully effective. So that 
milk residues and associated bacteria are not 
completely removed from the equipment and 
tend to accumulate daily. Except in very cold 
weather bacteria muhiply irt the equipment 
between milking and their numbers may 
increase more rapidly than visible residues. 
Unfortunately, bacterial contamination can not 
be determined simply by inspection (Bramley 
and Mckinnon. 1990). 

The various utensils used for milking 
and handling are considered the most 
important sources from which bacteria may 
gain entrance to milk (Foster et al., 1983). 

If constant care is given through 
cleaning and sanitation of the equipment, milk 

of high bacteriological quality can be 
produced consistently. Consequently the 
shelf-life of the dairy products depends upon 
effective program to assure that all product­
contact surfaces of equipment are properly 
cleansed and sanitized. 

Quaterruuy ammonium compounds 
(QACs) are highly effective against vegetative 
bacteria and some fungi but not against 
spores. They are inactivated by protein, by a 
variety of natural and plastic materials and by 
anionic detergents and soap. lodophores are 
effective against vegetative bacteria, spores, · 
fungi, and both lipid containing and non-lipid 
containing viruses. They are rapidly inactiva­
ted by proteins and to a certain extent by 
natural and plastic substances and are not 
compatible with anionic detergents. They are 
active as long as they remain brown or yellow. 
lodophores are relatively harmless to skin but 
some eye irritation may be noticed after their 
application (Collins et al., 1995). 

MATERIALS AND METHODS 

The present study was carried out in a 
dairy fann at Abou Homous district . in El,;. 
Behera province. Sixteen dairy cows free from 
intramarnmary infection. housed in free 
stables, sandy ground and fed on the same 
ration were selected for study the effect of 
cleaning and disinfection on production of 
high quality milk. 

Collection of samples: 
Swabs: 

Cotton swabs were prepared from non­
absorbent cotton with a length of 2 em and 
thickness of 0.5 - 1 em on stiff stainless 
steel wire. The swabs kept in their tubes 
which contain each 10 ml of quarter 
strength Ringer's solution then autoclaved 
(Harrigan and McCance, 1976). 

Teat cups: Swabs were taken from the four 
teat cups and then pooled as one sample. 

Pipelines: After removal of the rubber from 
the milk jars, swabs were taken from milk 
pipelines both rubber and stainless steel and 
the junctions between them. The samples 
were pooled as one sample. 

Milk jars: Samples were taken from the upper 
and lower poles of the jars then one p6oled 
sample was made. 

Bulk tank milk: The samples were taken 
from different sites of the tank using a 
prepared sterile cotton swab, and then 
pooled to one sample. 

Milk samples: 
Individual animal milk samples (Boddie 

and Nickersonn, 1990): Udder was washed 
with running water, dried with individual 
paper towel. The fore milk was discarded 
then an individual milk sample (50 ml) from 
each cow teat was taken in a sterile 
MacCarteny tube. 

Bulk tank milk samples: Samples of milk 
from the bulk milk tank were collected in a 
sterile milk sample bottles (250 ml). 

Application of Sanitizers: 
lodophores: 

'The commercial preparation used was 
lodophores 1% (1 liter/200 liter H20 at 37"C 
in closed system for 15 minutes). 
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Quaternary ammonium chloride: , 
The commercial preparation used was 

Quaternary active sterilizer (2 mllliter H20 at 
70°C in closed system for 15 minutes). 
** The collected samples were repeated 
before and after application of farm program, 
lodophores and QACs for a period of 6 weeks 
to each program. 

Preparation of 10-fold serial dilution 
(APHA, 1992): 

dilution of 1:10 from which decimal dilution 
were prepared. 

MicrobioiOJical examination: 
All the previously prepared samples 

from swabbing and milk samples were 
examined for: 
- Total viable bacterial count (IVBC) 

according to APHA (1992). 

One rnl of swabbing solutions and -
milk samples were added to 9 rnl sterile saline 
solution and thoroughly mixed to make a • 

Colifonns count (most probable number, 
MPN/rnl) according to Harrigan (1998). 
Staphylococcus aureus count according to 
I.C.M.S.F. (1986). 
Enterococci cowtt according to 
Efthymiou eta/. (1974). 

DISCUSSION 

In most cowttries, the bacterial 
content is considered as one of the main 
factors in evaluation and determination the 
level of payment for milk. Cleaning and 
disinfection are complementary processes; 
neither process alone will achieve the desired 
end result. High quality milk with low 
bacterial and somatic cell counts cannot be 
produced unless milking equipment are 
effectively cleaned and disinfected between 
milking as well as the cows are kept healthy 
(Hayes, 1992). 

Total viable bacterial ~ount (TVBC): 
Total viable bacterial count is an 

index of the effectiveness of sanitary 
procedures of milk machine and ignorance of 
the residents toward the fundamental aspects 
of good and safe house keeping of dairy 
animal as well as possible presence of 
subclinical mastitis (Leues eta/., 2003). 

Table (1) showed that the means of 
total viable bacterial counts (cfulrnl) in 
individual cow milk samples by application of 
farm program, QACs and Iodophores were 1.8 
x 104 ± 3.08, 1.8 x 104 ± 2.8 and 1.7 xl04 ± 
1.53, respectively while, the respective mearis 
in bulk milk were 8.0 x 106 ± 2.33 x 1~, 1.3 x 
106± 7.1 X 10 and 2.72 X 106 ± 1.24 X 102

• 

By application of farm program, 
QACs and Iodophores, total viable bacterial 
counts reduced by 96.45, 98.33 and 94.58; 
94.34, 97.02 and 95.14; 94.46, 97.50 and 

95.58; 94.50, 97.86 and 97.50o/o, respectively 
in teat cups, milk pipelines, milk jars and milk 
tank (Table 2). 

This means that lodophores and 
QACs were efficient on 'IVBC in comparison 
with the :farm program. QACs are more 
efficient on 'IVBC than lodophores. 

Some machines are heavily conta­
minated, probably because of fiwlts in design, 
incorrect layout of components, incorrect 
adjustments leading to an unbalanced flow of 
solutions or the use of solutions that are not 
hot enough. Thus numbers of microorganisms 
recovered by rinsing these machines ranged 
from < 5.0Xl05 to >1xl09 cfulrnl (Robinson, 
2002). 

Coliforms: 
Table (1) showed that the means of 

Coliform counts (cfulrnl) in individual cow 
milk samples after application of :farm prog­
ram, QACs and Iodophores were 5.5 x 103 ± 
1.17, 8.8 X 1& ± 1.7 and 6.8 X 103 ± 2.31, 
respectively while, the respective means in 
bulk milk were 4.1 x 106 ± 2.6 x 102

, 5.2 x 105 

± 2.4 X 10 and 1.3 X 106 ± 5.9 X 10, 
respectively. 

Colifonns were suppressed in a 
percent of 95.58, 98.97 and 93.81; 96.23, 
99.17 and 94.93; 95.28, 97.88 and 97.22 and 
94.88, 96.05 and 98.72 % in the previously 
three programs, respectively (Table, 3). 
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Coliform counts provides an indica­
tion of both the effectiveness of cow 
preparation procedures during milking and the 
cleanliness of the cow environment as a major 
source of Colifonns in bulk tank milk is 
transportation of contaminated soil from the 
teats and udders into the milking machine. 
Although the Coliform organisms could ahle 
to incubate on residual films of milking 
equipment, however its counts less than 
1 Ocfu/ml indicate excellence in both pre­
milking hygiene and equipment sanitation 
(Reinemann, 2002). 

Table (6) revealed that after applica­
tion of fa.nn program, QACs and Iodophores 
programs, the isolated bacterial strains from 
different sites of milking machine were 
reduced with a various percentages. 

From the previous results, it is clear 
that QACs is more efficient on Coliforms than 
Iodophores while, both of them could not be 
able to eliminate their presence and subse­
quently their dangers. 

Enterococci count: 
Table (1) showed that the means of 

Enterococci counts (cfulml) in individual cow 
milk samples after application of fann, QACs 
and Iodo~hores programs were 2 x 103 ± 0.36, 
3.2 x 10 ± 0.6 and 3 X 1~ ± 0.54, respec­
tively while, the respective means in bulk milk 
were 1.9 x 105 ± 5.0 x 10, 3.3 x 104 ± 0.3 x 10 
and 2.8 X 104 ± 0.6 X 10 

The reduction percentages for 
Enterococci counts of teat cups, milk pipeli­
nes, milk jars and tank milk and bulk tank 
milk after using fa.nn, QACs and Iodophores 
programs were 96.42, 96.52 and 96.73; 96.11, 
73.33 and 94.00; 98.38, 97.77 and 95.57; 
96.25, 97.64 and 95.70o/o, respectively (fable 
4). ' 

It could be concluded that both 
Iodophores and QACs were efficient in 
suppression of Enterococci counts. These 
results are in agreement with that obtained by 
Katie and Stojanovic (1990) who used 
!~odophores sanitation of milking machine in 
concentration of 20 ppm available iodine. 
They reported that Iodophores had a good 

bactericidal effect against Strept. agalactiae, 
Strept. dysgalactiae, and Strept. uberis. 

Staphylococcus aureus count: 
Table (1) showed tbat the means 

Staphylococcus aureus counts (cfulml) in 
individual cow milk samples by application of 
fann progm.m, QACs and lodophores 
programs were 2.8 x 103 ± 0.47, 2.5 X 103 ± 
0.42 and 3 x 103 ± 0.36, respectively while, 
the respective means in bulk milk were 2.1 x 
104 ± 0.6 X 10, 3.1 X 104 ± 4.7 and 3.8 X 104 ± 
1.0 X 10. 

Staphylococcus aureus in teat cups, 
milk pipelines, milk jars and tank milk was 
reduced by 96.92, 97.33 and 96.45; 96.41, 
99.50 and 71.79; 97.33, 98.92 and 97.33 and 
96.80, 97.86 and 96.22 %., respectively 
(fable, 5). 

From the previous results, it could be 
observed that Iodophores program is more 
efficient than QACs program in controlling S 
aureus. This resuh is in accordance with that 
obtained by Babakhanyan and Asatryan 
(1990) who found that a 0.1% solution QACs 
has bactericidal effect on S. aureus when it 
exposed for 10 min at 20 °C. They concluded 
that QACs are recommended for use in 
combination with surface active agents for 
cleaning and disinfection of dairy equipment. 

It could be concluded that QACs 
program is more efficient on TBC, Colifonns, 
Enterococci, S aureus counts. QACs more 
efficient preferable than Iodophores as after 
disinfection surfaces treated with QACs retain 
a bacteriostatic film due to the absorption of 
the disinfectant on the surface; this film 
prevents the subsequent growth of residua] 
bacteria (Hayes, 1992). 

Microbial attachment and biofilm 
fonnation to solid surface provide some 
protection of the cells · against physical 
removal of the cells by washing and cleaning. 
These cells seem to have greater resistance 
against sanitizers and heat. Thus spoilage and 
pathogenic microorganisms attached to sur­
faces can not be easily removed by washing, 
and later they can muhiply and reduce the 
stability of dairy products (Wong, 1998 and 
Ray, 2001). 
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Counts 
Farm program QACs program lodophore program 
(Mean+SEM) (Mean+SEM) (Mean+SEM) 

Total bacterial count 
(I)* 1.8 x 104 ± 3.08 a 1.8 x 104 ± 2.8 a 1.7 x104 ± 1.53 a 
(B)** 8.0 X 1()6 ± 2.33 X 10:t a 1.3 X 10°± 7.1 X 10 C 2.72 X 106 ± 1.24 X 102 b 

Coliform count (I) 5.5 x 103 ± 1.17 a 8.8xl0~±1.7a 6.8 x 103 ± 2.31 a 
(B) 4.1 X 106± 2.6 X 102 a 5.2 X 10=> ± 2.4 X 10 C 1.3 X Hf ± 5.9 X 10 b 

Enterococci count 
(I) 2 x 103 ± 0.36 a 3.2 x 102 ± 0.6 a 3 X l<Y ± 0.54 a 
(B) 1.9x 10'±5.0x lOa 3.3xl04 ±0.3x10b 2.8x 104 ±0.6x lOb 

S. aureus count 
(I) 2.8 x 103 ± 0.47 a ·' 2.5 X 103 ± 0.42 a 3xl03 ±0.36a 
(B) 2.1 X 104 ± 0.6 X 10 a 3.1 x 104 ± 4.7 a 3.8x 104 ± LOx lOa 

* Individual cows * * bulk: milk 

Table (2): Statistical analytical results of total bacterial counts (cfu/ml) of different parts of milking machine before and after using different 
-- ----

Teat cups R*** Pipeline R 0/o Milk jars R% 
Bulk tank milk R•/e programs 

_ (M_ean + SEM) •;. (Mean+SEM) (Mean+SEM) (Mean+SEM) 
Farm system (before)* 1.9 X 10' ± 82.3 2.3 X 106 ± 9.3xl0 2.8x10° ± 2.8x10.l 1.2 x 106± 2.11x10l 

(after)** 2.8 X 104 ± 7.5 96.45 1.3 X 10:>± 8.5 94.34 1.55 x 105 ± 2.4x10 94.46 6.6x104 ± 1.1xl0 94.50 
QACs (before)· 9.6 xlO'± 1.6x102 1.4x106±1.8x102 9.6 xl05 ± 8.8x10 4.6xl06 ± 6.0xlOZ 

(after) 1.6xl04 ± 3.6 98.33 4.16xl04 ± 7.9 97.02 2.4xl04 ± 4.2 97.50 9.8xl04 ± l.OxlOZ 97.86 
Iodopbore (before) 1.2x10° ± 3.8x10:t 3.5xl0° ± 7.lx102 1.2xl06 ± 2.5xlO:t 9.8xl0' ± l.Oxl02 

(after) 6.5xl04 ± 3.7x10 94.58 l.7xl0' ± 2.8x10 95.14 5.3xl04 ± 1.2xl0 95.58 4.4xl04 ± 8.4 97.50 

* before application programs * * after application of programs ** * Reduction percent 

-- --,--~------ --

i ;: 

~· 
:1 

i 
~ 

~ 

i-::a· 
~ 
f· 
:I 

f 
~ , 

r 
i· 
:I 

~ r 
~ 
\0 ..... 



Table (3): Statistical analytical results of Coliforms counts (cfu/ml) of different parts of milking machine before and after using different 
r __ - --•- ---

Programs 
Teat cups R% Pipeline R% Milk jars R% Bulk tank milk R% 

(Mean+SEM) (Mean+SEM) (Mean+SEM) (Mean+SEM) 

Farm system 
(before) 1.2xl05 ± 2.3xl0 8.5xl0:. ± 2.lxl02 1.4xl06 ± 1.8xl02 4.5xl05 ± 1.5xl0 
(after) 5.3xl03 ± 98 95.58 3.2xl04 ± 9.45 96.23 6.6xl04 ± 8.4 95.28 2.3 xl04 ± 8 94.88 

QACs 
(before) 3.5xl0~ ± 4.5xl0 6.8xl0:. ± 9.4xl0 4.3xl05 ± 2.8xl0 1.9 xl06 ± 3.4xl02 

(after) 3.6xl03 ± 1.22 98.97 5.6xW:~± 1.4 99.17 9.lxHf ± 2.5 97.88 7.5xl04 ± 1.5xl0 96.05 
(before) 5.5xl0;,± 2.9xl02 1.5xl0° ± 3.lxl02 3.6x10) ± 8.3xl0 2.2xl0:. ± 6.7xl0 

lodophore (after) 3.4xl04 ± 2.7x10 93.81 7.6xl04 ± 2.3x10 94.93 l.Oxl04 ± 3.87 97.22 2.8xl03 ± 1.2 98.72 

Table (4): Statistical analytical results of Enterococci counts (cfu/ml) of different parts of milking machine before and after using different 
r- -------

programs Teat cups R •/o Pipeline R0/o 
Milk jars R•/o Bulk tank milk R% 

(Mean+SEM) (Mean+SEM) (Mean+SEM) (Mean+SEM) 

Farm system 
(before) 2.8xl04 ± 5.42 1.8xH)5 ± 1.2xl0T 3.lxl04 ± 9.45 4.8xl04 ± 0.4xl0 
(after) l.OxlO~ ± 0.36 96.42 7.0xl03 ± 4.25 96.11 0.5xl<r± 0.33 98.38 1.8xl~± 0.6 96.25 

QACs 
(before) 4.6xl04 ± 9.8 3.0xl04 ± 8.5 3.6xl04 ± 7.5 3.4xl04 ± 6.66 
(after) 1.6xl03 ± 0.49 96.52 0.8xl03 ± 0.4 73.33 0.8xl0~± 0.3 97.77 0.8xl0~ ± 0.3 97.64 

(before) 4.6xl04 ± 5.5 6.0xl04 ± l.lxlO 7.0xl04 ± 6.8 l.Oxlif ± 1.9xl0 
lodophore (after) 1.5xl 03 ± 0.3 96.73 3.6xl03 ± 1.1 94.00 3.lxl03 ± 0.65 95.57 4.3xl~± 1.55 95.70 ,, 
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Table (5): Statistical analytical results of Staphylococcus. aureus counts (cfu/ml) of different parts of milking machine before and after using 
different -- --

Teat cups R 0/o 
Pipeline R% 

Milk jars 
R% Bulk tank milk R% programs (Mean+SEM) (Mean+SEM) (Mean +SEM) (Mean+SEM) 

Farm system 
(before) 2.6xl04 ±6.14 - 1.7x10;, ± 2.44 3.0x104 ± 8.56 2.5x1 04 ± 2.29 
(after) 0.8xlO"j± 0.4xl0 96.92 6.1x10_, ± 0.86 96.41 0.8x10_, ± 0.4 97.33 0.8xl0_, ± 0.3 96.80 

QACs 
(before) 3.0x104 ± 5.7 2x104 ± 3.64 2.8x104 ± 0.6xl0 6.lx104 ± 1.4x10 
(after) 0.8xl03 ± 0.3 97.33 0.1xl03 ± 0.16 99.5 0.3xl<t ± 0.2 98.92 1.3x103 ± 0.33 97.86 

(before) 3.lxl04 ± 3.07 3.9xl04 ± 1.0x10z 3.0xl04 ± 2.58 5.3xl04 ± 8.43 
Iodophore (after) l.lxl03 ± 0.4 96.45 l.lxl04 ± 3.54 71.79 0.8x103 ± 0.4 97.33 2.0x103 ± 0.36 96.22 

1 a01e \OJ: KeCJUCUOn percent 01 ISoaateo oaaena trom mnerent pans 01 nuoont: macmne usmt: mnerent protp;rams: 

Strains Teat cups Pipeline Milk iars Bulk tank milk 
Farm lodophore QACs Farm Iodophore OACs Farm Iodoohore QAC Farm Iodophore QACs 

Citrobacter ~~'!.. 75 86 75 72 91 83 76 89 88 58 88 75 
E. coli 71 88 83 67 83 79 67 88 75 83 88 75 
Klebsiella spp. 67 83 89 56 78 100 86 86 82 85 78 86 
Proteus spp. 75 88 86 71 72 81 81 83 75 71 86 89 
Shigellll spp. 89 89 89 67 90 80 93 100 92 64 89 86 
EnL faecalis 88 88 88 85 83 90 79 86 86 75 100 75 
EnLfacium 75 100 79 79 83.5 63 70 100 89 77 100 83 
EnL intermediate 57 100 100 67 83 82 80 100 100 92 100 100 
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Several reasons can account for the 
reduced sensitivity of the bacterial reduction 
within a biofilm. It may be reduced access of a 
disinfectant to the cells within the biofilm, 
chemical interaction- between the disinfectant 

and the biofilm itself: modulation of the 
environment, production of derogative enzy­
mes and neutralizing chemicals or genetic 
exchange between cells in a biofilm (Augustin 
eta/., 2004). 
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' • X 0, '< J y ' • X 
4\A,V'< ,\'\,.o ,o.t,AA_, \V,H ,o.,v,AA ,o.o,'<A _, H,O..\", O..O..,W ,0.,'\,'<Y'_, O..Y',A' ,o..A,O.V 

~ ~-~~ ~\.S..ti_, ~I (,)41_,:~~.1_, ~I ~UI.l.a_,l..i._, ~W:JI 0'1-'.)S ~~\jill~% 
.~IS Iodophores ..JI_, QACs _!1_, f:.Jij.JI ~IY. 

~~ ~ t.:r- ~.l.)ill ~~~~(_At../ cfu) ~I Enterococci ..JI J\Jc.l.lc-ji.... 

± r '• x r,r_, •,Y''\ ±" '• x '<,• ~IS Iodophores ..JI_, QACs ..JI_, f:.)j.JI ~UY. ~ 
x ' , 0.. _,.._A ~I ~4 u-aWI ~\.WI .b... _,:WI ui.S ~ ~I jill ~ •, o t ± I' ' • X Y', • J • , '\ 

u;,.! i;'jl ~y...ll ~I·' • X •,'\ ± t '• X '<,A_,' • X•,Y" ± t '• X f,f J '• X o,, ± o '• 

~~-~I ~I.S..i:i_, ~I (,)41~1_, ~U~I J,._,hi._, .t.WI V"J_)S ~Enterococci ....JI .liJc.l 
_, vr,rr, ..,,,,' _, 0..'\,Vf _, 0..'\,o'< ,o.'\,t'< ~IS Iodophores _ll_, QACs ....JI_, f:.JIJ..ll ~~Y. 

.~\jill~% o.,o,v., W,'\t ,0.,'\,'<o_, o.o,ov, O..V,VV ,o..A,fA_, H,• • 

t.:r- ~.l.)ill ~~~ c) (Jil;l../ cfu) ~I Staphylococcus aureus _J\ .liJc.l.lc-_jj.. 

'< ,o _, •, tV ± " ' • x '<,A ~I.S Iodophores ...JI_, QACs ..JI_, tJIJ..ll ~UY. ~ .fo.ll ~ 
~4 U"I'LJJI ~t.WI .h.....,.. .,WI ui.S ~ c) I jill ..,.k • , r' ± " ' • x r, . _, . , n ± " ' • x 

,_ t t t j 
~ ' • X ' , • ± ' • X Y', A J t, V ± ' • X Y', ' _, ' • X • , '\ ± ' • X '< , ' _,_..... C "'?' 'LI 
(.)41_,a.l_, ~I ~UI.l.a~ _, ~W:JI V"J~ ~ ,~ .. ;,i;;l Staphylococcus aureus ....JI .~\jill 
,CW,ff J V,,VO.., 0..\,o, , o..'\,t' J 0..'\,to, W,Y'Y' ,o..'\,0..'< ~ L' .!1,11 ~L.S.i:i_, ~I 

.~\jill~% o..'\,H , O..V,A'\ ,0.,'\,A• _, O..V,Y'f, O..A,O..'< 
I .. -t:.....:u..l ~ ~ QACs _l\ l.l.:u -:: .. L~. I._,_ J. -~'I ~;.tiS t-1 ·i l!>.t;:i ~I .......-. ./""':! ~ r ~~ ~r.s- r...r-u~ .. 
wl .. Ll) " I • • .(, 4..:. ~ ~Jll WI ~Uj\SJI -'-··" '!. --:1-: U.WI .L.ll II~ ..r-t-"' r.r--= (..)--A ..J-t"" • J . ~ ~ c..---: <>-_, - c.,-- IS'. ~ 

11''111' I ·~ I. , • I'·.<·-~ 1' 1 • "'I ~l.l• • ~ .~ ll · r~ JA r ~H ~ .1i. u1 6:-:1 .l.l • u"+~ ~ ~=t..I.WI ~ "' •, ,. .. 


