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ABSTRA T

'1'h m thod d sc
mployed in
s 1 c d si

d y 1< Is Y n M-ur r (19 6) nd MCI lr r

f u

h~ 'in-use' tes ng [workIng dlsLn[
s '~ - Food Mi robi l03Y Labo ntory.

t n

978)

s f amwa
'l'hesi s

we:

1. Disc-rd Ja
2 • Di3 ard u -ur ' Srreader J a r

J . Disc rd ipett Jar
4. FI or-Mop Bu ket.

Ph n l' ~ c mp un 1 Eo! sente by brand nam
0% can ntr t' n . Th neu r iz r was 'Tween 80 in quar er

str ngth Ring r's S lution. In all 80 samples of th _ clisjnf ctant
was 11 ct d v r n week, 1 am J h to 19th 'el r-uary , 19Y I.

R su s f Nin Sem 1 s c 11 c cd Cl th enL! uL th ddy ( C hours 1n

my s udy) were wi hin th Kels y & Maurer satisfa tory 'ount limit.

Fif mar s mpl·s which we e ~ 11 cted just bo Lor-c the I n+us e
s Lu t i. ns w r t be d i scerdod - 24 hours - a Ls o L eL L within t.h c
limi .

'I'h study showed t.h it is posslbl to c nduct d elm, 1- in-us'
G ing f isinf c ants in any lab ra - ry Wh'L'J L sts s i c'-w

similar a has n he study ar b in used.

should

f th 4%
ompl t ly in

d ha h
0 r vi w d.

the disjnf ctnnt wa~ used
y the muuu I d .t.u rcr wh i 11

pr v d tf ctiv in preliminary studi s. It lias be n

r c mm n continu d us f this part j ,U' <11- d i s inf c tanr



-v i i -

A obi spo ing
S ci s, nd S

w r denti i d.
s ci s

nd n n-spor in ~,-=-,",-=-=u=sSpee is,
1 ram positiv 9 I isms,

In additi n, the fungi, As er illus ni rand

1 on on
illium wer isola- d a Po a x rose Aga I~



CHAPTER ONE

INTRODU T N

omp rive y,
rfo mane £

ffi i nt
199), hn
Mau r (196

nd

mo emphasis seem d have be n t cuss d n -hJ

v rious d sinf ctants bas d on tl1 ir phenol 0-

h r s ndordized es s (AOAC 1960, KeJsey & syk's
n th .ir 'in-us I est resu1 s suqq est.ed by Ke laey be

ndM-u r (19713).

Th signifi
m nut e ur r

n e of produ
is wh n 1 has

whe her ph n 1:1

b en r101l10118' rn ,or!

r lJypo hI r1
t have passed -Ill"

st nd rdized
n - m £ Llowed

p ti i n r, th
d m d ad q
d m nd h subj

s me f h
most 1 boratori

by
The su sequen st p
m rket romo i n.

is th '11 . i .e at a runLls s.
For th labora ory

m nu a ur r's ins ru ·tl ns re]ordinq jts usr iR

s j s

ver, xistin~ p lici ssm lebora ri'o
f ny new brand r ba - '1 t be intr du 'cd,

men ioned rli r . 'I'h t s - oft n used in
he Minimum Inhibitory Can 'entr~ ion (MIC).

(Ml ha be n n ed to b qu itc rn isI ed i nq
pI ed n 't (Mdur r, 1978).

How
cion

Th'
despi

r i ula
th confiden

Th -us sting at dis in f oct,n s being useel in r.he Inhora to j'R

Is u i e v Lue 1 as it will h lp manito t.heir pel' ormn nce undo t

1 e 1 conditi ns and for pa t' u ar furposes.

In £00 m1 robi logy lab r ry, on would) e t mpt d r l~Jate
h ba k ound h pr sen of pa ho ns but the 8 i t.u at; i on ~< )

b re 1. Fa ~ examp1 , 1 a speci 8 he ve very tt en be n
iso1 ed r m poultry p oduets (Rober s, 1972).,
'I'hugh lsi.nf c t arrt s are no n cessari Ly s t er Lli z Lnq aq nts, th z ir'

us Ln labora - r ies wher J many orqe nisms are hem 1t - d c: n Il Lp to
b ng n amlna ion and p llution under control.I

I
I
I
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Th sim 1 in-us st suggest d by 1< s y & Mau (1966) and
M u e (1978) shou1d possibl if no bli it ory, in every
I ra ry lthough most repor s of arli r works se m d t h ve

ig1n t d from s s in hospitals (Mau r, 1978; Christ nsen, ~.
1982) .

Th ob' tives t this study e:

i. To d erm n h eff ctiv n ss f the 'in-us I

disinf c n in fl rolrcall' 1 :JY luborat ry o{ tho Food
Res rch Ins i u

T d ermin h 1 v 1 ( oun s) 0 roie 0 isms
surviving di-feren in-ervals at er jntrodu n into

he d'sinfectant.

3. T LsoI and 'dentify th org nisms

2
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HAVfERTWO

LITERATURE REVI W

Th rms 's eri iz 'on' nd 'Disinfec ion' ar v y of en
is in ui h d mho her by authors de Ijng wi h he subj ct.

Wh raas s eriliz ti n 1s defin d as destruetJon I dll [ rms cf

l~f (H Y s, 198), jsinr c i n m ns Lhe d~s r I -tion i

veg t iv c lIs whi h migh cause disease (Collins & Lyn " 1984).
Disinf c i n hus impli partial r moval f con c mi narr s, bu

ndosp I' s [b eri f en su.vive -h' tr~d-m nt.

Th study of h p rf rmanc of various isinfec an_s (Ph no 8,

u te nary Ammonium Compounds, Aldehydes, Hypo hlor1tes, Al'oh Is,
.) hav 1 d h stab 1ishmen t 0 f s Lc e j v -,I . e Li v C I C'S S

9 ins- 9 r-Lz ed rgan-Lsms (WHO, 1983). Maurer (1969) n howo d
ha ba ri do not only survive bu- mul iply in s m
isinf et n' s lutions. Suseeptibili y 0 ph n lie disinf et nt

vis 9 nd e s m mi roo gunisms use r h z n J C1~~ od

(F b is h 9-,8).

B sid s ff etiv ness, toxicity indices r es cblished for a h
b d f Ls int e an based I their at [e on t j S5.l1 Cl, s k in, ,:::>YC'!"

n h r sp ory ra t. Precau ions in -he us r di s inr ctanrs
has been s I' ss d ( 011ins & Lyne, 1984). Safety kits - spectacles
goggl s visor and disposabl gloves re 0 be w rn wh n handling
st ng d1sint tLn s lu' ins.

Th Rid aI-Walker est and subsequ n modifi ti ns (British
st nd I'd 541, 1934) nd fur hJr am ndm n s 1s still widely use I in

h e ruin qu U y c ntrol -11 ck of b ot 1I-'1101j .~~ (ph 11 1
co-e[1] i-nt).

4



'I'h m h d o f hi }(-M r in s em d m r r i.ci ent; t.h on th Rid a I>

t S. 'I'llchi 'k-Martin method nn s however, Ills nd 9 n
sam m difi tion (British stand rd, 808, 1939). 'I'h hi k-Martin
m hod d h we kness in the Rideal-Walkcr test by
p nc'p 11y incorpo a .illg n org ni m- rial in tl1 s' mix ur .
I l s well s lish d h a ch r r sen 0 org n i ma e r iz18
in erfer with h ction f disinfect-nts. On oth r d fect of

h Rid cI- W Ik r t st is ha th results are specifi for the
t s gal isms used, Le . s _y hi. (Croshclw, ]98 J ) •

Oth r t sts, AOAC
m 1 y d in th

di 1n£ ct n s.

(1960) and Kelsey-SyJ<es (1969) a rc currently
v Lu at; i n of b th phenoli and non-phenol'lc

D spi e h cri i 1 review by Cow n (1978) for its Ins i bili Y

o m ny -ypes f isinf c an s th modifi d Kelsey-sykes method by
Kels y nd Mau r (1974) has been dop ed by oLt i .i a I })odj s.

In-Us ion

P P ed disinf ctan soluti ns for use in h labor~-ory ar 11 t

s 24 1 u ~ (C llins & Ly rie , 1984). Beyond thin Li m i t ,

h s Iu ion declin s in potency and mcny a ganisms curvive.

n aminated disinf ct n s lu ions hav been associ a t.ed w i h tilt'

ruglnosd Lnr act i. n (JelJ nrd & ohu rche r ,
Gill' n, 1967). A h I ol'c disinf c ntjdet rgen in-use soluti n
c n ln inq b w n on mi 11ion and t I mi 11 ion pse:ud..J1loncs per rn I.
in n n-us cst has be n p rted (c.i v.u.. I:Ha 1< dnu
willi ms, 1'::171). Hypochl rit s , ph ino ls , :JIutal';:tldehyu/ t r umIin ,
ch I ohexidin, oh I r xyl no I and qua ernary ammonium compunds ha ve

11 .n in rimina ed In th utlr .ak of infection (M urer, 1,78).

his' nsen j , (19 8 2) c a IIIP d e d 'IF' 1<'e 1 s e y - Md Ur e r: t est wit 11

5



"wo 0 h r st methods: ) Modifi d K lsey - Maur r in-us tes
by m mbr n filtr ion, nd (b) eh 11 n~ est by m ns of
s nd rdis p r i ns of b teri r lun .i, in t.es s cdl7ied

tw diff r-nt lab r a i s. It w~s concllded that
mod i f i ion f 1\ lsey & M u r by th in roduction f membr ne
£ 'I ra i n Li.m i nat.ed th n ed for n u ralizing agen s he
m ia. nse u n ly, in rf r nc with ntimi~r bi ] d tivj Y J

h i~'nf c nt is p v n d.

I se ms, h r for~, tha results of he Kelsey - Ma r r test may
n lways r fIe·t th e f f Lc i n y of -h d i s inf ~tcllt sin he

th r c us s of va iction in resul-s. F r x~mpJe, very tow or
resenL 01 he ar Ic Iesv n n mi roo ganisms may hav b en

imm rs d . h solutions. Then exposu
f 1 nger th n t.h minimum xp sur
pa i 1 disinf cant. II h s

tim could Is have been
ime rec mm nded fa the

ins iln'es ho a Loerico )J

o ganisms
d monstr

on -h Nut i n

suffi i n
Agar

ntim'
pas

robial
does t n'c SSc1

effi ien y at

i y
h

isinf ct n . A standardized hall ng tes is h r tore useful il

v Lf y Lnq results 0) t i.i d )Y th < lsey - M,lur r test.

Goo pI
J n n
inf c-i

nning nd impl m n c ion of disinfection policy (Prince,
Ay iff, 1972) an educe"t m inimum th out br ak of

ns Jd a cu cost (Mau er, 1978).

G



"'IIAYfERT IREE

MAT A S AN M TH S

1. LOCATI

Th inv s iga ion nd Isolnti ns wer c rriv d t t th Pood
Res rch Ins Itu [GhLn with th identili~ i ns ~
Noguchi Memori 1 Institute [or Medical Research while h

lanning f h P oject took place a
th Unlv rsity of Ghnna, L gall.

h Botany D par m nt of

All h thre lnsti u i ns r sit d in Accra he ca 'tal city
of h na. Th u :JhAccra is found al ng h Atlan ic Coast, th
v 9 i n J -h Gre e Ac'ra R .i n is mo s t Ly 01 1I ~'

Sc.v.nn h typ '1'h In en lnf 1] i8 bE-~twen 70 -900mll. Thc

high s m an emperature is bou 30°C betw en th months 01

March nd April and th lowes m n f bout 25.8°C in August.
Th av rag monthly r Jativ hum id i t y rc1nCj(j!:--:bo Lwo cn ()O <111<1
72% R.H.

2 " . 'UDY AREAS

() Food R search Ins

The Food Research lnsti u is 1 cat d behind the Ghcna
P 1i H ad [ua rs , h R ngoon C 1 s
ff Ring-Road C n cl.

n Ranqo n Av c nu e ,

Th Institu- admi str ive offices and maj rity ot thp
1 b r torles h us d in s ng1 st rey IJ i l Lcl i nq s . '1'11('

Microbi logy Depa mpnt wh r the investigation W,IS

cOldu ed is bou 50 metres away f om he main
buildings. It is a two-s 0 ey building with two



Mi bi logy Lab r t rj s (L ti a 'id & Gen.I"'1) . 'I'h .,

1" tic acid labo atory was se] d nS 01 of th si .t-'S -
Floor-Mop Buck at; - for th study. 'I'h room m asur s 6 t:".::>
by 4.5 metres and ir-cond' oned. 'I'h flo r is coy r d

w' h PV t'l s.

'I'h Foo R search Institu' e was initially estcblish d as

c 11 borative proj ct be ween h Gov rnmen of Ghana
nd h Uni N ti ns 0 v eI pm nt Progr<:lmm in ]965. It"

was subs uently la ed und r th Council to sci ntifl~
n Industrial Resecrch in 1970 at h expira lon ot the

rm f th join pro ct.

'I'h m ndate of h F od Re ser r ch Ins i tu to (FlU) 1.8 10

nssis loc 1 food indust i s nt all vc>ls ot"

org niz tion to div rsify and improve on heir
opera ions. Sp cifically, f 0 produc d v lopm nt, f od
p res v i n, nu ri i n studi s, to d e na Iy si s (eh m i -, 1

& Mi robiology) nd aq i ultur I economl~s.

() Nocuch' Memorial Insti u CNMIMlll

'1'1 NMIMH is p r r h Univers'ty or GhanLl, LpgOll, LInd

is 1 cate n the perm nen site of the, Un i vel'Si·ty L

Gh n Medical School. 'I'h Institute is housed in a one
s a "'y p manent stru tur si:lned n Japanese
fashion nd, inde bui t with gran s lo na ed by t h«

Jcpan se Gove nm n Th rooms are -'nrLllly ir-
ond' i n d wi h stand rd I bo ato y tacl 1 ies.

'I'h Ins i ut r search s into trap i ca I d is s a s s 'nd
melnu ri i n. 'I'h id ntlti 'ation 01 tl1 ba't rid!
isol es was car 1 d u in the Bect I:'"il°:1Y L,bar tory
r :> Insti ut.

l:l



( ) D Gll nC1

Th University of Ghana is loca ed clos to
M mo 1 Institu fo Med' al Research nd

he Nogguclli
bout 1 km.

fr m th c as. Th 0 partment is hous-i in c sln~Je
s r y r in"- r e on et build'n3 fj~es and

a h'ng and research labor tori s. Planning f h
search procedure to k p La e in th p tm nt wh re he

Scien' Laboratory T hni Ian Tr ining Rch3me is
9 nised.

3. MATERIALS

Ei hty s. mp I s r in-use d Ls Ln rect nnt; solu L ns were t<: ken

I
I
I
I
t
I
I
I
I

ove p' d of on~ workin] w~ek (15 - J9th February, J 9 )
thr -hour Intervals eacl day. Whil the study was qoing

n, th usual ese rch a 'tiv'ti s of th labora ory 'n Iud d
inv s ig ions n h m r ob iaI flora of ' <';0- produ c s I I ish
m al end f m nted maiz meaL, aud Ly o]h Ll i za t i. n of Lao t ic
acid b cteria.

(c) isintectant

Th disinf ctan used in th study is ph nolic with PCMX
end DCMX as th active inqredients. 'I'h Ri dea.l Wa Lk er
'1' s Valu is 4.2. 'I'h product is ma nu f ac u red by S,C,

JOHNSON WAX LTD., GHANA-ACCHA. 'I'en porcei (v/v)
s u ions mad wi h dis illed w ter were prep re I or th
in-us t sot of all th sel c t ed sites. A r LoI test
Ind i d th ne ed 0 adjust the ma nu fa tur r'<l
r c mm nd done n ration
order to compare with th
Maur r (1978) method.

£ 4% (v/v) t 10% (vjv) 1 II

Kelsey & MclLlrer (19-.6) ( rid

9



(b) D.'l .rrt

Quar r S rength Ringer S lu ion with J% Tw en 8U-
P ly xy -hyl n .0 bi en Monool a as th Neu raljzer.

Th disinf c n w s used tor f ur sit s:

i) iscerd Jcr
iL) Disc rd CuJtur Spread r JLr

iil) Dis ard Pipe t Jar
Iv) PI a -Mop Bu ck t.

cov r d w' h r as -pr

apa ity of 2,500 mI. each we e
open .nIs of he cyJind rs wore

f ap r f i mly ied n ef n~

1 minut s. An am unt o f two
s lu ion was pr pared d ir ctly
met rials (m i roscope 51' If's,

ut In soon c tt 'r.

Two discard j rs with
us d 1t - na -ly. Th

eU ocl vi,l1ga 121UC for
Ii r s of the dl sLnf ect an

in -h jar end h ] is cz r
P s ur ip & vlals)

( ) J r

An m un f 400m] f the in-us disint c .n s luti n
was pc ad n s 11 ut oc Laved ) 5 iom I 'opLl it y

j r. Me 11i spr ade s us d in spreading cultu
su ape ns i ns n aga surfac s were d i scerd d in a t.he jar.

( ) Dis'

Pipe t s whi h had b en used in rdlls£erring cul ur-
susp nsi ns w re p la d in h in-use s J u lon . 1\11

10



am un t tw J.i s of th _ d isini ' ant sol uti n was
pu in th Discard Pipe t s J r soon art~r it had b en

utoclav d, and 'ust b f re th pipettes w r introduced.

(f)

Tw u kets (Galv niz d & Plastic) were us d ~l ernct ly
h h r day. They were firs u oelaved wi h th

op ning 'overed with paper whi .h was h 1<.1 - j ght with
llophan -tap. Two [10 ['-mop h lids, whi h w re also

used alternately, were wrapped in grease pupe and also
u oel v d. A bucket h Id fiv Ii res of the in-use

s lu ' n.

Th nd f mop handle whi h was to e fixed 0 he m p
was [ laced in 95% A ohol for one hour before use. rrh

m pp ng X eise WLlS ondu cl by (IJ pping th _ mo] in
h in-use d1sin£ ctant s Lut i on in tl1 I U' J\ t and

I
mo ping th floor (PVC til d) of th selected 1 bora oly.
The usu 1 pr c ice of the labora ory is 0 mop h [100

[i st with de ergen solu ion b~f c muprinq with n
disinf etant solution. The sam r oe du e was f 11 w~d
in his study.I

I A busc l in m icrob ia I flora was d t.erm i riccl for -he> f l.oo
by swab! inq an r a 0 x 10 m wi-th a steriJ cot on swaJ

nd h n rinsed in 9ml of sterile distilled wat~. Th~
suspension was used t inocul te Nu rj nt Agar plates.

I
I
I

(g) Media

, )

I Lab Lemeo powder (oxoid)
Y as Ex ra-t ( x id)

lLJ

I
I

11



P P n xoi
Sodiun cl 1 ri

)

(BDH)
Ag (oxoid)
Distille water

(pH 7.4)

ii) Po a 0 Dextros

iii)

iv)

(PDA)

Po 5, nfusi
Bacto - Dextros
Bacto - Ag r
Dist'll d w t r

II b ,

fr m

5CJ
- 15g
-IOOOml.

(DIFCO)

20 9

20g
l:Jg

rQOOml.

Pep one (oxoid)
S d i urn ch I id (BDI-l)
Di 0 assium, I-lydogen Phospha
Bas o-Age
Distill d Wa r

pH a 'us d t

nd st r'l
7.1 n

ilter d) dextros o give 1.0%
concentra on.

v) Humen Plasma

This was obtain d by cen
wi hd. wn bi d t deFost
sup rnat nt I Iasma was de
scr w-capped b tIe.

12

2.0g

O.Jg
. 9

-'OOOml

5ml f 0.2% bromo hymol blue

'fuging Sml £ tr shly
th c 1]s iJnel Llc>

nn ed in a ,~ eril
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4. METHODS
In-Use T st

T

Proximi y of t st sit s nd 'h nu rien aga .at s
11 w d h s m 1 s Ie d b used wi hin n

hou h h d'lu n This is

a requi em n i h s , 1970)

Dl u nt

II s 11 r was n I' roie obial aetivjty, nu rient
br h dilu n was Is used in rder t omp , wi h th
qu ng' h Ring r's s lution wi h 'I'we'n 80
(n ) dilu n

A on' millilitre s ril
(P oboy (10) w s used in
h in-use d's'nf ct n

pipet with a pip
taking on millili r

s lution whi h wns

t'" - l d

semple ot
ughly

mix wi - d i 1u nt (q u a 'r t r sin 9e r ' f;

S luti n plus Tween 80 -p lyoxy thyl n Sorbi-Mn
M nc 1 at' - n ut a is r) in 25ml scr w-capp d ottle.

In n

A st rl Pas u' p'p
v lum of th d'sinf c

was used wj hdraw e sm 11
s lu i~n n 10 drops

r ly nd qu'dis n ly pl ced n th surfa
at h f fou well ri d c 55°C for 45 ml u es)
nut 1 n agar pI s ior e 'h sampl taken (Fig.l).

Tw w]] dr] d surfcces f P a 0 c1Bxtr s aJ r WE '

15



Is 'nocula ed as above on th first day of tie study.

IN-USE TEST

The plates were incubated as follows:

1) Two pI tes of nutrient ag r were incubated
37°C for 48 hours

2 ) Tw pIa s 0 nu rien
(room mper tu e) fo

ag were incubated
48 h urs.

3) To plates of Potato dextrose agar were incubated a
10°C for 5 days.

ion

Aft r 'ncuba ion, tl pI tes were examined f grow hand
d t mination f colony forming units/mI. singl
coloni s w re picked from the nu ient agar plates and
sub-cultured by streaking on a S8 of dried nutrlent agar
pI es nd incubated at 37°C ov rni h to btain dis rete
coloni s.

(b) Gr m Reaction (Collins & Lyne, 1984)

Discre e coloni s wer picked and stain d wi h Gr m's
sta in. Us ing c lean grease-free microscope slides, Sm ars
were first prepared nd ir-dri d before fixing cover a
buns burn r tlam .
Th film was stain d wi h m hyl viol t (O.5g/100ml

istilled wa er) for 20 seconds betore washing off and
replacing with iodine (2g potassium iodide and 19 iodine

1 .

1 6



- ground og h r and made up to Lo um l s . disti 11 d wa
for on minu The iod'n w swash d ff wi h 95%

lc ho I was in ly wash d wi h w ter end
counterstained with Safr nin for 1 minute. The slides
were did at 35°C fo 15 minutes and obs rved under the

ight mi roscop using xl 00 ob c ive (oil imm rsi n).

The morphology (colony mo phology.cel1 mo phology nd
rr ng m nt of c lIs) and Gram reaction are recorded in

rr bl 4.

(c) Biochemic 1 Tests

Bioch mic 1 t sts we e perfo med f r 80me of th 1801 t 8
bas d on th informa ion provided by the microscopic
examination.

i) Ca ui ksl cnk, 1968)

Th test was condu ted by pi king small cmount of
the culture (two colonies) from a nu rient agar
pI e using s eril loop nd ins rting into a
hydrog n peroxide soluti n (3%) h ld in c sma Ll

clean tube to observe gas bubbl prqduction.

ii) oxidas (Merck, 1992)

'rest strips - Bactiden-t(l\)(M rck ) , oxidase were
used for th oxidase test.

iii) Hu band Leifson (oxide ive-fermenta iv~_
~ (Collins & Lyne, 1984)

Tw tub s (for each isolate) containing ~ml of

1 7



st rile Hugh nd L ifson's m dium w re heated in
b iling w er for 10 m'nu s to drive off oxyg n.
Th y we e cool d and inoculated with the test
org nism. One of the tubes was incubated

na robi lly by se-lin~ f th surface with 2 m
tti k st ril p~ afin oil for 72 hours and the other
I ft uncov red. The change of indi a or (from blue
to yellow) du to acid production as result of
ei h r oxid ive or ferm ntativ m t b 1ism was
noted nd recorded.

iv) Slid Coagulase Test (Collins & Lyn , 1984)

Th rm n a iv ac ' n ot th Gram ositiv cocci
sugg s ed hat th y might be st phylococci and nlt
micrococci. Two colonies were emuls'fied 'n a drop
of sterile wa er on a cle n m'croscope slide and
observed fa 20 seconds for signs of cluml1lg.

Wh n no clumping occurred, a steril straight wlr
loop was dipped into human plasma and stirred in th
bacteri 1 suspensi n. Th result 1S n g lve if no
agglutin tion occurr d.
Fig.3 illustrate the identification I sch m
f llowed.

'I 1\



FI . 2 IDENTIFICATION SCHEME FOLLOWED

Gram's Staining

Positive

-I
CocciC llular morphology: Bac IIIJ

1Aerobic Spore
formers

at la8 test

I--J~--l
-ve +vs

Non-Spar
formers

Mo Ph0109Y

I
& Mot'lity

Biochemical Test
(Oxidase)
(Catalase)
(Hugh & Leifson Oxldabve- Fermentiv )

I

Bacillus species

Hugh & Leifson l;'erment tiv 'l'est

IMicrococcus species Sta species
Non-F'ennentat i,ve Fe rme n t e t Lv e



RESULTS

l
I
I

CHAPTER FOUR

The results obtained with the Nutrient Agar Plates are set out in
T ble 1, 2 and J and he identification scheme f llowed are
illus rated in Fig.2 and J. The colonial morphOlogy of h varl us
cultu as were observ d nd noted. Th two diluents, namely, th
quar er strength ringer's solution plus Tween 80 (neu ralizer and
th nutri nt broth, were found to produce the same results for all
the i Is. Furthermore, th Colony Forming Units/ml were found to
be the sam for the tw incubation eml ratures (JODe and J7DC).

20



I
Table 1: Bacterial Counts of Nutrient Agar (NA) Plates of In-use Test

of Disinfectant (Crusade) samples at Four Different si as
Taken at Different Ilterva sI

I WORKING
DAY

SITE CFU/ML ON INCUBATED NA ATTIME SAMPLE WERE
'l'AKENAFTER
IN,!'RODUCTION
OF MATERIAL (HH)

I
---_. ----- _._-_.-

I MONDAY

I 15/2/93

I
I

TUESDAY

16/2/93

DISCARD
JAR

3
6
9

24

1,800
850
400
150

l,!:!OO
850
400
150

SPREADEH
JAR

3
6
')

24

2 D
100

SO
o

250
100

50
o

PIPE'rTE
JAR

3
6
9

24

400
200
100

50

400
200
100

50

lrLOOR
MOP

BUCKE'f

3
6
9

24

7,000
3,500
1,500

500

7,000
3,500
1,500

500

DISCARD
JAR

3 2,500 2,500
6 1,200 1,200
9 600 600

24 200 200
---~--- ------- -------- '--

3 JOO 300
6 150 150
9 r:O 50

24 0 0

3 350 J50
6 150 150
9 50 50

24 0 0
----------------.-----------

3 5,000 5,000
6 2,600 2,600
9 1,200 1.200

24 450 450
-_._.-_.'.

SPREADEH
JAR

PIPETTE
JAH

i'~LOOR
MOP

BUCKET

Table 11 Bacterial Counts of Nutrient Agar (NA) plates of In-use Test
of Disinf an (Crusade) samples at Fou Diffe eut S tas
'I"ken at. D'fferent Intervals. (contd.)

-----_.- ------
WORKING

DAY
SITE CFU/ML N INCUBATED NA ATTIME SAMPLE WEHE

TAKEN AFTEH
INTRODUCTION

21



OF MATERIAL (HR)

3 1,200 1,200
DISCARD 6 550 5 0

JAR 9 200 ;lOU
24 50 50

WEDNESDAY
SPREADER 3 200 200
JAR 6 100 100

9 50 50
17/2/93 24 0 0

-_._-
PIPETTE 3 250 250

JAR 6 100 100
9 50 50

24 0 0

FLOOR 3 4.000 4,000
MOP 6 2,000 2,000

BUCKE'!' 9 900 900
24 350 350

3 1,200 1,200
DISCARD 6 550 550

JAR 9 200 200
24 50 50

THURSDAY
SPREADER 3 200 200
JAR 6 100 100

9 50 50
18/2/93 24 0 a

--------- - --- - -

PIPETTE 3 250 250
JAR 6 100 100

9 50 50
24 0 a

FLOOR 3 4,000 4,000
MOP 6 2,000 2,000

BUCKET 9 900 900 ,
24 3!::l0 350

I

Tab 1: Bacteria Counts of Nutrient 1\98 (NA) Plates of In-use Test
of Disinfec ant (Crusade) samples at Four Different sites
Tak n at Differen Int rvals. (contd. )

WORKING SITE TIME SAMPLE WERE CFU/ML ON INCUBATED NA AT
DAY TAKEN AFTER - ---------_.-

INTRODuc'rION 30°C J7uC
OF MATERIAL (HR)

----
J 1,500 1,500

DISCARD 6 700 700
JAR 9 300 300

24 100 100
FRIDAY --------- ----

SPREADER 3 300 JOO

22



JAR 6 150 1 a
9 50 5019/2/93 24 0 0---- --- - - ----

PIPETTE 3 35 350JAR 6 150 150
9 50 5024 0 0

----
FLOOH 3 2,500 2,500MOP 6 1,200 1,200BUCKET 9 650 65024 200 200

----------

23



TABLE 2: AVERAGE NUMBER OF COLONY FORMING UNITS/ML
(CFU/ML) F SURVIVING BACTERIA IN N-USE
DISINFECTANT S UTIONS FOR FFERENT SITES

T ME SAMPLE WAS SITE & CFU/ML
TAKEN AFTER
INTRODUCTI N F A B C D
MATERIAL (HR)

3 1,800 200 310 4,300
(us) (US) (us) (us)

6 850 1JO 140 2,160
(US) (s ) (s) (US)

9 400 50 60 1,010
(US) (s) (s) (US)

24 1:JO 0 0 360
( s) (s ) (s) (us)

A: Disc d Jar

B: Disc rd Spreader Jar

C: Disc rd Pipett Jc:

D: Floor Mop Buck r

( ) : S tisfactory

(us) : Unsa isfac ory

K sey & Maurer Int rpretation
based on CFU/ml (less than' 250 FU/ML
is satisfactory and grea er th n
250 CFU/ML is Uns isfactory.

24



FIG. 3. AVERAGE BACTERIAL SURVIVAL
IN IN-USE DISINFECTANT SOLUTIONS

x-ooo
5

4

3

CFUfMLJ

..;.

2 r
I "*, "

',- ,

"
,
" <,

~
-

"':::-----~------------------ --:

,~ -- -------------------------------.~==========::======~~~====---

'~------....
-----~

1

o --- •.
0:00.. ~:03 .. 0:06 O~09 0:12 0:15 0:18

ours after introduction of material
0:21 0:2.4.

~ C:D,scard P:oet1e

B:Olscard Spreader Jor
D:Floor Mop Bucket

~ A:Discard Jar

CFU: Colony Forming Units
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TABLE 3: COLONIAL MORPHOLOGY AND GRAM REACTION ON NUTRIENT AGAR

ISOL.l\TE
CODE

10 4mm, flat & rhizoid

GRA-11 FORM &
REACTION ARRANGEMENT

positive Sporing rods

" Pleomorphic
II Non-sporing rods

II Rods

" Sporing rods

ORGANISM
(PRESUMPTIVE)

Bacillus species

2SJ 1m.m, entire,
transluscent & Moist

Lactabacillus species

P 4rr~, entire & mucoId Bacillus species

-FMB 4mrn, irregular flat
& dry

Bacillus species

2fMB 1.5mm, yellow entire
smooth & mois .•.. " Cocci in clusters staphylococci)

Micrococci )species

~BL 4m.m, flat Sr rhizoid II Sporing rods Bacillus species

2Bw ~,5illm, yellow entire
smooth- & moist

II Cocci in clusters Staphylococci)
Micrococci )species

0: Olscard Jar; 5J: Spreader Jar; P Pipette Jar; FMB: Floor nop buckei:

BL: Baseline



TABLE 4: BIOCHEMICAL REACTIONS OF TWO ISOLATES

SOLATE MICROSCOPIC GR~ CATAL.?.SE OXIDASE COAGLASE OXIDATIVE ORGANISM
N FERMENTATIVE (DEFINITIVE)

2DJ Pleomorphic Positive Negative Negative Fermentative Lactabacillus
Non-sporinq species

rods

2FMP Cocci in - Positive n Negative 11 Non Pathogenic
clusters Staphylococcus

species

., n
-,0

.J



D spit the va iations in terms of baateri 1 numbers, th pattern
of bacterial surviv 1 as illustrated in Fig.3 's common 0 all h
sites, h is,thelonger th time of exposu e h lower h count.

Th r au I ts Lao showed that th r was a out 50% subsequ n

r duction of bac eri 1 popul tion a he hr e-hourly in v 1 (3-
6-9 h u s). Considering 11 h sampling im s togeth seven u
o 16 of the viable counts were deemed satisfac' ory a cording to

h K Isey & Maurer assessment standard - (If CFU/ML is less th n
250 h n he performance of the in-use solution is satisfac ry.
If th CFU/ML is gr ater than 250 th n h pe form nc of th in-
use solution is uns tisfactory).

Aspergillus ni er nd
fi s s mpl (3 hours)

species wer
he Disc r Ja (T bl

.:i.~olaed trom h

5, PIa 4).



TABLE 5: MICRO-ORGAN SMS SOLATED FROM 5 TES VER TH'
WORK NG WEEK (15TH-19TlI FEBRUARY, 1993)

SITE ORGANISMS

DISCARD
JAR

arabic Bacillus speci
a robic & sporing ~B~~i~~=

~~~~~~~s speci s
species
speci s

species

seARD
SPREADER

JAR
Gr m pasi iv erobic speci s

ISCARD
PIPETTE

JAR
Gram posi ive a robic Bacil us species

FLOOR
M P

BUCKET
Gr m positive aerobic =B=======m pas' iv aerobic &
Coagulase - neg ive s~~~~~~~~

jes

BASELINE
(FLOOR)

sporing Bct lilus sp ci s
Bacill s species

30
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Th br n 1 f ph n l' isinf et n (CrusadeilO
) I with Rid

T s V lue 4.2 claim was selec ed because It is
m n a u d nd readily av ilabl It must elso be admi
promoti n 1 adver s had influence on the ch ice.

l-W 11<. r

locally
d tha

Christ ns n .....1. (1982) used a 2% (v/v)concentra Ion f noth
ph n01 e disin etan (Baei110tox(\!)) mpound' n their in+u se tes s.
Th concentration of Crusad (10 used in this inves -iga i n was,

h f :> fiv im hi h r. Tl is impli s a grea er xp.nditu "!

f r the Food Resecrch Institute as 1 rg quantities f disinf etan
used rout in ly. I is desirable to ex mine the eff' ieney of

her loe lly available d isinf ctants and d ei Ie f' nally n a
el ie, ased on ff I i n y and os s.
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CHAPTER S X

SAFETY MEASURES

sty, per
throughou-

ining 0 gen r 1 laboratory pra tic
h exercis.

wa m in in d

1. L boratory co t was worn a 11 times.

2. B n h tops w r kep- nea and Ie n .nd in addi i n
d c n mina ed witl 70% lcoh 1 ber rand af er the use of the
ben h for work.

J. Dispos bl glov s w r wo n in all th proeedur s - pip t lng,
pI 'ng, disea dln~, e-c.

4. A pipet e id (picoboylm), was used in ff e 1ng t nsf r f

liquid cultures all stages.

5. Inoculatin loops and straigh wi s were st rilized in a
h oded Buns n bu ner flame to rrevent unst rillzed uL D.e
Spur ing from h I op or wir on th benel.

6. The disinfectan solutions were prepared using ~rot ctive
ba ri rs such as goggl s for the eyes, mask f th r spiratory

r nd disposable glove to pro ec he skin from
ac ident 1 splash s.

7 . Disposal of discarded
ansf r pipet s,

b fore tl as b re

materi Is (cultur s, Pdsteur lipe es,
.) were effected by autoclRving first
yeled were cl aled.

8. Th hands were wash d with soap beror 1 aving th labo atory
n ny o~casi n.
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CHAPTER SEVEN

CONCLUSION AND RECOMMENDATION

Th study show~d ha testing of in-use disill! ct nt soluti ns is
possibl in ordin y laboratories where sites used in this
'nvestig tion nd other similar ones a e present. The test must,
th r .ore, n be limited hospit Is cIon a pr v'ous
pu Ii ions s m to indie e.

In -his conn etion, is recommended th t:

1. II -use es mus b conduc d a l~ast one c m n-tl from all
s1 es to st blish the effectiveness of the disinfectant being
used in th laboratory.

2. oth r disinf cants availabl. 1n th country should b~ test>d,
so tha a substi u e, if osts permi , should be adopted.

3. Sin h~ disinf c Qn- soluti ns are discarded after 24 h urs,
us d ma ri Is in roduced n- th sites should Ge dllowed 0

r m in n h di~inf ct n solutio) s fo th possibl~ maximum
1m to llow for the destruction of the microorg~ni 'ms.
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