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INT IRODUCTION
The method used in Australia for a number of years for

the gisi nfection of meat chilling rooms involves the liberation

of formaldehyde vapour by heating proprietary preparations of
Daraformaldehyje (Anon., 1938). The disadvantages of this method

4re that it is sometimes necessary to leave the rooms empty for

2)-‘.-36 hours

or until all the formaldehyde vapour has dissipated,

and

Care has also to be taken to avoid placing beef in chilling
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Ver of compounds as air disinfectants in hospitals and dining-

Fooms and found lactic acid to be the most effective of all those

teS ted

Consequently, and because of the availability of this

2¢id and its low toxicity, experiments were carried out to measure

1ts Performance under cold room conditions It was also of
interest to ascertain whether the paraformaldehyde method, with
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1ts attendant disadvantages, could be dispensed with through t

Use of lactic acid.

"ATERTALS AND METHODS

AN AL

The initial experiments were carried out in a small
refps o, : “ ) :
®frigerated room with a volume of about 10

temn - ; . B . : ot :
“Iberature and relative humidity were varied from 0-10°C and

Trop 75-907% respectively, Micro-organisms were introduced into
the test room from an atomiz zing device and the air was sampled
by Weans of a slit sampler (Bcurdillomj Lidwell, and Schuster
1948p) G

. ihe disinfectant was introduced with the spray described
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The or sms tes were all isolated from chilled beef
C d e : i ! ~YP & F e Nend sl Y Tvavn MIALT
and were all psychrophilic. They were: Penicillium M107,
0 + i 7L Tenot 1R ""-~\r Yo S 1“.’"\, Lac I'”\ acilly QQ
SD: Qtrichium 74, Ysast 18, Pseudomonas O<, Lactobacillus 89

and Micrococcus 34, from the culture collection maintained
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the laboratory,

The rate of loss of cells from the air was expressed in
terms of decrease of 1loge population per hour and represented
by the symbol K, as defined and calculated by Bourdillon gt al,

(19“8§). The death rate, KD7 due to the disinfectant was
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Caleulated from the formula: Kp = K>-K,, where K, and K, repr

the rate of removal of organisms in the presence and absence of
the disinfectant,

Experiments were also carried out in commercial chill
Tooms of 850 - 1100 ecu m total capacity. In thsse
o control of relative humidity but the temperature was some-
times adjusted to the required level. The relative humidity
an experiment was measured with an Assman hygrometer,
of the rooms were cooled by a forced-draft system, and

the o thers by convection only.
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No micro-organisms were introduced into the chillers,

the via s ; s : : 5 :
€ natural population being used for evaluating the effectiveness
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£ disinfectants. The air was sampled at five positions in the
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°¢ Pointing vertically upwards so that each sampling position

ly the slit sampler being placed on a trolley with a rubber

WFQ » A
S about half- -way between floor and ceiling. Nutrient agar
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Plateg were rotated at two revolutions per minute and exposed

Fop . g e b . :
Or one minute, so that 28 litres of air was sampled ecach time

L =10 LUICT o
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u Plates were incubated at 20°C for four days before counting

Ehi x
he Colonies.

Lactic acid was sprayed from a 503 v/v solution by

lieq e : TS
S of a Spray-painting unit set to deliver about 40 ml per

Wt e as a
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fine aerosol., ine cnillers were treated wiltln
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| and plated
<18 plated.
¢t of disinfectants on both air and walls

Vas recorded as the percentage reduction of the ori

e

inal population

_..._,...d_.v‘r‘_w‘_,,.
-

carried out

more effective
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’ Ximum of activity was reached at a concentration of 300 mg

l')(xi~»‘ ¥ 2 = - 1 . T . . - A4 A 3 1 T
“Ct1ic acid/cu m. ine exception was Penicillium M107 at 902 R.H.

. bxcluding this case, all other combinations of
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Pecieg of mould, yeast, and three types L ria, at two
]‘l’"b’v\/r S e F AT ot v At rata Ar - ron +hnat+ + FFant ~f
> 0Ol Spray concentration, revealed that th fect o1

rature was most marked under c tlons wher the maximum
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+L had not been reached.

Disinfection rate increased with temper to
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9 fl N1gNnest temperature SLEQ., grapns also revealed
are more resistant than yea: and bacteria, and that

centration in the
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Ulsiniection of commercial chillers 1 1 lactic acid
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Was at first investigated under conditions normally prevai ling

s % o L = ik (an o007 m e 71; LN 1 ey ° 2 . 5
relat 1ve humidit ¥ \70=5 9%). 1iN€ small-scal eXperiments have

S g ) 1 o 1
shown these conditions to be not the most favourable for

dlbmeection by means of lactic acid

&ffect of Spraying Coneentration,- Table 1 shows the effect

Of the concentration of lactic acid in the air on
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0 the commercial rooms., It can be seen that a concentration of
300 mg/cu m gave a reduction of air-borne population of only

a - AT P Ao o i P <1
about 60% after 3 hours, with the temperature at 1°C and relative
humidity at 997 These were the normal condition

t»‘ ame o i ( =~ O™ L2 =~
he same temperature (2°C) a concentration of 500 m

8% At about

g lactic acid/
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Um gave about a 90% reduction in hours, concentration of

00 o . o . it
000 mg lactic acid/cu m gave only a slightly better result tha
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Oncentration of 300 mg/cu m was sufficient to pive 907 reduction
in SR : ; E : : .
D the air-borne population; increasing the concentration of

pr“"hﬁatud lactic acid to 500 mg/cu gave no greater reduction.
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“¥ Deating of lactic acid under the above conditions is reported

t g . e v ; >
O cause depolymerization (:%H”,lﬁa Burris, and Stauffer 1959),

<llect of A

Ctic acid a€rosol in the commercial rooms It was noted that

‘€asing the room temperature to 6-10"C gave 80-90% reduction of

Po AT A 4 = . :
pul‘timu. This confirms the results in the test room, where

A8 shown that an increase in temperaturce favoured lactic acid

llulnf‘r ctiong

No greater improvement was obtained by
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Population rose by only 13% (of the i itial)
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requent use of lactic acid had the ffect of redu

the air-borne population, irrespective of the

contamination, However, no reduction of the wall

achieved with lactic acid disinfection, in all these experim

in chill rooms, it was found that

approximately 907 of the

organisms remaining in the air were wmould
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Formaldahyde disinfection

Disinfection with formaldehyde was carried out to

-~
v.—“.?ce r

tain the relative effectiveness of the two disinfectants

under conditions prevailing in the mecat chilling rooms.

In only one instance out of four a 905 reduction in
alr-borne population was achieved in 1% hours. In three of
thk‘vc ins

tances there was no reduction at all. In a further

foup €xperiments, with samplings at 38 hours

fanged from 83% to 917. 1In

y the reduction

two other experiments, when samples
Were taken at 24 hours,

CBSQ, \J &83 jn. thC Othv&.
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the reduction achieved was 667 in one

In an experiment with samplings at
s and 38 hours, the air-borne population continued to

case with time, with a 337 rcduction at 1k hours, 64% at

2k hours, and 89% after 38 hours. As with lactic acid, only a
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907 final reduction of air-borne micro-organisms was achieved,

ihi~ﬂiﬁgot of Repcated Applicatior

of F

rormaldehvde, - In an

SXperiment with a low initial population, formalde hy prevented
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Ay Population increase without causing any further reduction.
Hoye

the

Cver, it was noticed that on another oc

abattoir staff with four treatments over a period of six
Weels ; : :
€eks were reduced from a high population to 2 population approx-

lm&tlﬁ? to the level obtained in this experiment,

Disinfection by formaldechyde achieved a 60-80%
in . ¢ = sy L ; ik
N wall population, This is one advantage of disinfection with

I
Ormdid<“‘d« since no rcduction in wa

11 population occurred with

occasion rooms treated by

reduction



lactic acid
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Ctlve solution of quaternary ammonium compounds g a reduction

gave a
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I' OI pacteriay ye STS, and moulds on the

Chillcr walls, This wsa
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f time and labour and can be aone just prior to loading the
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‘ Lactlc acld wnen sprayed into meat chilling rooms from

e , il 2 By 3 1 3 9 . . .
4 J0% v/v solution has been shown to have some disinfecting
o
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! p cTy W1lTh a concentratioc In the alr ol 300 mg pre-heated

? lactic acid/ecu n a

in the air-borne population of 90%

Was obtained in three hours. The effect of repeated sprayings

was to keer

n

°h the wall population was obsery

Conventional paraformaldehyde method required 24-36 hr for a

Chs 7114+
11l1ling room ccause of its speced of action and

lack of toxicit

the
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walls with quaternary ammonium compounds.
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