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~°%n)
Kaltwasser bei "ltra-Hochdruck.(38.5 =4 kg/cm”™) wurde verglichen mit He - E2ec
bei Tiafdruck (4.2 - 5.6 kg/cm”) und (b) heissem Wasser ein Reinigungsmittel
(2% w/v sodium silicate). In einem Rinderschlachthaus wurden sieben PlHtze t sect in einer

Schizkenfabrik.

hatten eine niedricrere

Drei OberflHchen in dem Rinderschlachtt s Mengenzahl
(h8hare Reduktion) nach Heisswassnr/Tlufdruok als nach Kaltwasser,
die Unterschiede nicht betrdchtlich (P»0.05). Der Umfans der durc
vor der Reinigung war 4.02 — 5.15 und nach der Reinigung 1,73 = 2
+.9 - 2.85 (Kaltwasser).

Trotzdem ware

Bei drei der ubrigen Platze wurden die drei llethoden verslichen, Die Gesamtergabnisse zwischen
den einzelnen Behandlung
und eine Wechselwirkung zwischen (berfliche und Eehandlung festzustellen war. (¥ )kuﬁwJ

an waren nicht bedeutend, obgleich eine Jirkung an der Oterfliche

nfabrik

Die Kaltw rmethode ermab niedrirfere Rtickstandsmengsn bei drei PlHtzen in der Schi
als die H wassermethode @SO—bADC*. In jedem Fall waren die Unterschiede bei den Hbrigen

Pl#tzen von keiner Bedeutung.

OUWICTKA CKOTOBO/HM XOJNOILHO«4 BOLOw IOJ YIBTPABHCOKNM LABIEHMEM

IxoH @.LeMmIcTep

CenbCKOX03siiCTBeHHNI MHCTUTYT, MccuaegoBaTenbCcKuid neHTp lyHcuHs, HacuHOK,
Ly6nun, pn aunud.

' nO Bl A /g ®)
CpaBHuBaJach XO0JOJHas Boja (10 C) oL YJIBTPaBHCOKUM JaBJIEHUEM (38,5 - 49 wr/cMm )

)
c a) ropsueit Bogoit (65,6 - R:,ZUC) non HU3KuM faBieHmeM (4,2 - 9,6 kr/cu”)

¥ c 6) ropauei BOJOW, comepxameil nesuHPUUUpPYDIEe CPELCTBO ( 2% w/v NagSi0,).
JiccnemoBajoch CeMb MECT B CKOTOOOMHE M WEeCTh MeCT Ha 3aBOfe LA NIpOM3BOJCTBA

0e KOHa.

Tpu NOBEPXHOCTHM B CKOTOOOMHe IOK33aly HU3MEE KONMUECTBO KOIOHUA (BHCIYD pegyKuME}
nocie ropsuedl BOAH [OJ HU3KMUM [aBIEHUEM UEM IOCJe XOJOILHOM BOXH IOJN BHCOKUM
naBnexueM. OLHAKO 3T pas3iuunsdg He ABIADTCH 3HAUUTEJIHHHMU (Pz»U,UL)

[lpefenn, BHCUMUTAHHHE NI KOJOHMM B CpEeJHEM B CM  OHIM Iepel OUYMCTKOM 4,02-5,19

M mocme ouucTkM 1,73-2,32 (ropsuas Boja) u 1,9-2,85 (xomozHas Boja).

Ha Tpex ocTalbHHX MECTax CpaBHMUBAJUCDH 3TH Tpu MeToja. B obumeM pasnuuus Memny HUMH
He OHJIM 3Ha&UUTEJbHHMU (P;-0,0:), HO HabJpIajoCh BAUAHUE NOBEPXHOCTHU U B3auMonencT

BUe MexJy IOBEpPXHOCTBD U BUIOOM OUUCTHM.

KOJOHUI IOCJE OUYMCTHKU XOJOONHOM BOJOM UEeM IOCJE OUMCTHKM ropsuesd BOLOU (45°-5470C/,

HO OCTalbHHE INOBEPXHOCTM HEe II0Ka3ajy 3HAUUTEeJbHOTO Pa3nmnyns.
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%tubz:aluatioﬂ has had to be made of the cost of raising steam for abattoir cleaning since the oil cris
tha i 978, The cost of detergents and detergents/sterilizers has also increased by as much as 40%
“”ch; S (Eamphell, pers. comm.). This situation has necessitated investiggting other means of cleani
Yag sze 1S cold water (C. lDOC) at ultra-high pressures (38.5 - 49.0 Kg/cm“)*., The present investi
P Ttaken to compare the efficiency of the method with others commonly used.

APEp .
‘HIMETTQL

Exp
%
T :
l'}?tmol‘k Wasg 5 . .
J),w 38 carried out in a beef abattoir (200 - 220 cattle per day) during a six month period (April - Oct.
L, c COmparing the following methods;
L e .
2 Henlewdter LU lDOC) at AQKg/cm2 using a 'Psimat' high pressure pump, model No. BOOE (Psimat Ltd.,
! 5tea5y~gﬁﬂfhames England) for 60 = 90 sec. angd delivering 14 1/min.
Nt th?Se {65 6 82.?DC) at 4,2 - 5.6 Kg/cm” delivering 45 = 70 1/min. These methods were compared in
"t Op Tlals,
' th :
“leﬂree of these occasions it was noted that a brown-green scum developed on certain areas, e.g. th
mmeé %8115 of the carcase washing bay after both cold and hot water treatments. Method 3 was_then ir
ing m,f“d consisted of brushing the surface with a 2% (Y/ ) sclution of sodium silicate at 68 C and rins-
J with v

Cold water (Dempster, 1971).

flen, . 0sen were: (1) tiled wall of carcase washing bay, (2) tiled wall of 'deheading' area, (3)
stairiteel inedible fat chute, (4) metal guard at backbone saw, (5) evisceration table, (6) and
By '*8Ss steel boning tables.
Ctg,
Tig s S
logicay co es of 100 cm” using

T unts were carried out on each surface by swabbing an area on four s

&N%[iln * 1 Kg/cm® = 14.29 pes.i. i) ; X

Szwwﬁ‘r; T?tal template and four cotton-gauze swabs. The swabs were rubbed over the surface five times in

T ltflnn using moderate pressure (Patterson, 1971). They were pooled by transferring to 80 ml guarter

gé?&onsrizazf'S di}uent + 0.1% Peptone (SFraka and St?kes, 1957) in a'é?rem~capned bo%%le. 1eri?i ?eciﬂa)
ra ® made in the same diluent, using a 1 ml 'Oxford' sampler pipette with a disposable tip (UOxford

§i tDr'«, i g ’
SLATRRERE Athy, Ireland). Dried plates of 'Uxoid' plate Count Agar were divided into guadrants and the

¢ o 1 1 e
gamteQ a”?Culated with replicate 0.025 ml amounts of sample using a 25 pl Oxford sampler. The plates were
the P “®r 3 days at 25 C., A visual appraisal was made of surfaces before and after cleaning by members

act 5 : :
& Rt staff, veterinary officers and staff of this Institute.
This ~*
trgn, SXPerj 7 : o i
Satng i«m@nt was conducted in a bacon factory (350 pigs/day) on six occasions (Nov. - Dec., 1975). Only tuw
., ~ ®re compared:
d - 2 S e = ; : o X
2, Fop Sﬁdier (C. 10°%) at 38 Kg/cm® using a 'Jet-n-spray' (700) pump (W.D.M. Plant Hire Ltd. Exeter, England)
L ®C. and delivering 54 1/min. and,

/ 2 oo o : 2
[ g SQOE) from a steam hose at 3.5 = 4,2 Kg/cm® for 60 sec. and delivering 36 1/min.

Yy o,
(3)51tss Werg : : | e
mewélEQES 0: Chosen: (1) 'terrazzo!' gall of bleeding passage, '(2) Stélcle?» Jgeil ,edalzgg

tahlg black scraper, (4) cutting table, (5) ‘'terrazzo' wall of boning hall anc 5
Ay * Bacterial counts and visual appraisal of surfaces were made as described above.
Lssﬂha‘ysis g + i ts T dat o
ch ﬁalySEDwrvariamce was perfo;med on the log tra@sformed colonY CDuﬂtSF1H ?okh ixfi{;T:;nz.qnliebdf::+
1 e The |:? a split plot design with surface'(s%tg) as the main Dlot;‘actir ing treat as sub plot
“QU‘, L’ test was used for tests between individual means for a given surface.

S8 g

DISCussION

I
ey " Tabg 1

is shown the reductions in count for fcur surfaces in a beef abattoir when cleaned by hot
i ¢ i “ r residl c tg iah
tmnttIOHSFressure and cold water /high pressure. Surfaces 3,4 and 7 had lower residual counts (higher
; i i i - ianificant £
th n@tha X after hot water cleaning, However, in no instance was there a significant gleeren§e betwe
Fae cleaning, or a significant,difference between surfaces and there was no interaction bet

Ugt 10g ) >’/+  The mean colony count/cm” before cleaning ranged from log 4.02 to 5.15 and after Cl@?‘ Qy
E“%igh.7d to 2,32 (hot water) and log 1.9 to 2.85 (cold water)., These results therefore suggest that cold
T Pressure is as efficient as hot water /low pressure in removing bacterial contamination.

8
Th PEU,
| et § ) ;
‘Weral'Jn§ in count on three other surfaces after cleaning by the three methods are presented
dlf.fErehces between treatments were not significant (P> 0.05) although there was an ef

n Table 2.
ect of

i
F
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surface apd interaction between surface and treatment (P< 0,05), The mean initial and residual counts hﬂ”ﬂ

(logl /cm®) for these surfaces are shown in Table 3. Brushing with a hot detergent solution produc?d :rgﬁ‘
redutBion (lower residual count) on the wall of the carcase washing bay than the other methods. This “Sotit
ment also removed the staining on tiled walls., However, there was a nett increase in bacterial ﬂumbets on
walls of the washing bay after hot water/low pressure washing. It is presumed this was due to 2@ Combln? 3%
of factors, namely, water temperature, low line pressure and recontamination. The mean water temseratu ow”“’t
66°C which is short of sterilizing temperature (82°c) (McLaughlin, 1969). The recontamination was dUe,ty
is described as 'gravity soiling'. This term was coined to describe contamination which drains by graVluﬂ
down a surface and applies particularly to vertical or inclined areas such as walls, The low line DreS:N of
was not sufficient to dislodge foci of contamination. However, recontamination did not ochr on the s en
the 'deheading' area., A possible explaination is that the mean initial count (log 5.05/cm”) may havVe s
greater than that of surrounding areas and therefore any combination of cleaning technigues would resy
a decrease in numbers. i

o9
The composite results of six trials in a local bacon factory are presented in Table 4. On sites 1, 2 a:d
the cold water treatment produced higher reductions than the hot water treatment (P&0.,05)., Howevers Uw
sites 4, 5 and 6 the differences were not significant (P>0.05) although on sites 4 and 6, hot waier/lo nﬁw

jent t’,’:nif’)
= sl '

22 peo

e

pressure resulted in greater reductions., On average, the cold water/high pressure was more effic
hot water/low pressure (P< 0.01) producing a log 0.39 better reduction than the hot. There were
jcant differences between sites (P< 0.05) and a significant interaction between treatments and si
e
The mean initial and residual colony counts and percentage survival for these surfaces are shown in Tabwe
As before, recontamination occurred on one surface (site 2) which was an inclined platform attached £
dehairer machine The residual counts were still high ranging from 219 - 6,761,000/cm (hot mater)‘and g
468 - 871,000/cm- (cold water), although the results were satisfactory in terms of percentage Orqanlyﬁnasgw
surviving with the exception of site 1 (70.,81%)., Similar results were obtained with meat mincing mach? Dﬂm
recommendations were made to ensure that only small numbers of microorganisms survive, 8.Q., 100/ml ©OF whﬂh

at 22° - 25°C. (Dempster 1973). The extremely high counts on the Black scraper reflect the conCitionshad
can exist when equipment of this type is not regularly cleaned, Earlier observations (Dempster 197 )inO
nsum=

shown that the undersides of the scraping blades were heavily contaminated with slime and time=-cO
methods were required to remove this.

n
One recurring comment of the judges (bacon factory) was the unattractive 'greasy' film which DefSiSted Oﬁiﬁ/
surfaces after both methods of cleaning but especially when cold water was used. However, with fev ?X lof
the present results have indicated that both cold water and hot water produced a low percentage SUrYlvbeﬂU
organisms., At present, the relationship between residual 'greasiness' and bacterial contamination 19
further examined,

Recommendations

Cold water at ultra-high pressure can be used in abattoir cleaning if the following conditions existi

1. The soiling is of recent origin, i.8.y<24 hours old.

2. Other methods are used, 8.Qg., brushing with hot detergent solution when a surface becomes ;
stained. 0 illnn

3. Cleaning is regularly carried out (hourly or daily). Cold water or even hot water (50% = 55 )& cer
remove faecal staining, congealed blood or other types of 'hard soil' if allowed to dry on 2 surf?

4. All surfaces are examined weekly to determine which system of cleaning is to be used.

visuallY
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Tabl
w
MEAN LOG,, REDUCTIONS 1IN COUNT/CM® ON 4 SURFA BY 2
TREATMENTS (BEEF ABATTOIR)
No
.
Site z Treatment .
Hot Water (65.6 =82.2 C) Cold Water (10°C)
at low pressure at high pressure
3
Stainless Steel fat 2.73 2,70
4 Chute
§ Ee§a1 guard 2.29 1.62
7 Vl§Ceratiom table 1,80 1.89
stainless Steel 2,83 2.30
oning table
SeE, ‘af difference between treatments,
(Same Surface = 0,412 df = 16
(Different Surface = 0,619 df = 12,7
e ,
MEAN LOG,, REDUCTIONS IN COUNT/CM® ON 3 SURFACES BY 3
0
TREATMENTS (BEEF ABATTOIR)
No
Site Treatmento s
HotOMaterO Cold Water (10°C) Hot (68°C)
(65.6 =82.2 C) at high pressure Detergent
Solu&ion
g Wy
(2% A,
1
Tiled wall of washing -0.58 0.50 1431
2 bay ;
Tiled wall of i 2,72 2.79
§ 98heading area
Stainless Steel boning 2,94 1,20 B
table
o,
S+t. of difference between treatments,
(Same Surface = 0,726 df = 12
T (Different Surface = 0,693 df = 7.8
\iﬂf\:
MEAN INITIAL AND RESIDUAL COUNTS (LOG /i@p) OF SURFACES CLEANED BY DIFFERENT METHODS
B L 4 10U COUN 10
(BEEF ABATTOIR)
Na, 0. o
ite Initial Hot Water Cold Water (10°C) Hot (68°C)
Count (65.50-92.2dt) at high pressure Detergent
at low pressure QDluBlom
7 W,
(2% 7/ )
\Y
S
led wall of washing 2,43 3,09 o 17 1.80
. Day
<
iled wall of deheading .0 5422 2.45 2: 75
area
§
*tainless steel boning o 19 1,90 .64 2,15

5
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Table 4

MEAN LOG , REDUCTIONS IN COUNT/CMZ ON 6 SURFACES BY 2 TREATMENTS (BACON FACTORY)

No. Site Treatment

Hot Water (45°-54°C) Cold Water
at low pressure at high pres

1 Terrazzo wall of bleeding‘passage 0.15 l.41
2 Stainless steel dehairer platform -0,42 0,98
3 Blades of Black scraper 1,07 1.96
4 Stainless steel cutting table 2,23 1.90
5 Terrazzo wall of boning hall 1,07 1.11
6 Stainless steel table 2,05 1.58
5.E. of difference between treatments (Same Surface = 0,353 df'=:30

(Different Surface = 0,602 = df = 25,7

Table 5

MEAN INITIAL AND RESIDUAL CDUNTS/CM2 OF SURFACES CLEANED BY DIFFERENT METHODS

(BACON FACTORY)

by*

No. Site Residual goung after cleaning 'lnDC)
Initial Hot Water (45 =54 C) Cold Water E :re
Count at low pressure at high press

1 Terrazzo wall of bleeding passage 138,000 97,720 5,3;3}
(70.81)* (3.89)
2 Stainless steel dehairer platform 6,457 16,980 iﬁ%
(inc)** (10.24)
3 Blades of Black scraper 79,430,000 6,761,000 871 Cf:
(8451) (1.10)
4 Stainless steel cutting table 37,150 219
(0,59) |
5 Terrazzo wall of boning hall 8,511,000 724,400 G”G,E’\
(8.51) (7.94)
6 Stainless steel table 134,900 152 dyoie
(0.89) (2.62/
|
*,  Survival (%) ‘

**, Increase






