|

| |
| |

\'cl.Mﬂl..l..Gin

‘GIENIC EVALUATION OF SO

HY
USING STANDAR

ptof Hygiene, Management and Z00noscs

e
fac Vet Med., Cairo University.

Received: 20. 4. 1999

SUMMARY

This experiment Was done to evaluate four
dgifferent water sanitizers (sodium hypochlorite,
calcium hypochlorite, jodophore and Biocid 30)
ysing standard evaluation tests. The tested
canitizers were used in three different dilutions 2,
1 & 5%, and evaluated under conditions
smulating those present in the environment. The
opzined results revealed that although the phenol
coefiicient of the all tested sanitizers was the
szme in their germicidal power (5), yet the use

Glion and capacity tests succeeded in

evaluation between them, as sodium hypochlorite

ad iodophore were capable of destroying the

' tested microorganisms within 7 minutes in 3 %

toncentration.
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Meanwhile there was no growth at all on using
Biocid 30 (3%), while calcium hypochlorite failed
lo realize this result on the basis of use dilution
test. The capacity of both sodium hypochlorite
and iodophore was the same for 8 minutes only at
3% conc. but Biocid 30 had a capacity for 8, 18
and even 28 minutes at that concentration (3%).
Calciﬁm hypochlorite had a capacity for 8
minutes only at 5% conc. on using capacity test.
Although Biocid 30 realized this result, it failed to
give any capacity on using at dilutions (1:1500, I:
2500 and 1: 4000). The recommended dilution of
Biocid 30 (1:2500) realized 70% reduction in the
total viable colony count of drinking water after
30 minutes exposure, meanwhile, this percentage
reached 87.64% on using a dilution of 1: 1500
and its efficiency reduced (31.91%) reduction on

using higher dilution (1: 4000).
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INTRODUCTION
The general health condition together with
efficient production among animal species

depends on many factors including combating of
diseases and elimination of discase producing
agents, available healthy food and clean sufficient

walter.

Water to be safely used should bLe clean.
Cleanliness of water depends on its periodical
sanitization using available sanitizing agents to
break the cycle of infectious diseases and
which are

elimination of infective agent

disseminating through it (Linton et al., 1987).

Recently pharmaceutical companies produced
many sanitizers, which have a characteristic range
of antimicrobial activity under optimal conditions.
The efficacy of these compounds may be altered
by many factors relating to the numbers and state
of microorganisms as well as the interfering
compounds in the environment as presence of
organic matter, and the type of water in which
these compounds are diluted before their

application as well as the nature of

microorganisms disseminating in the waler source

or supply (Block, 1983; A.P.H.A. 1989;

El-Agrab, 1991; Sahoo et al,, 1995; Bergh &

Jelmert, 1996 and Willinghan ct al., 1996).

Hypochlorites and iodine compounds are among

the sanitizers in common use. The evaluation of
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these preparations should be resolveqd y;
ith thl’ee

| tion

will provide magnifu] .

major considerations, firstly, the sel
€c

method which
Sults’

secondary the precis application of the p,

eth
selected and lastly, th i g
y, the accurate mterpretation of |
the obtained results (Vimla et al., 1997 |
’ and

Rajkowski, 1998).

This trial was done to evaluate the potency of four
available sanitizers used for sanitization of Watey
intended for animal wuse under Cconditigng
simulating those present in the environmen,

(normal environmental conditions).
MATERIAL and METHODS

The following standard evaluation tests were ugeq

to evaluate the four different preparations used in

this study.

L. Phenol Coefficient test.
II. Use dilution test.
III.Capacity test.

The laboratory work depended on:

I. Preparation of culture:

The following prepared culture were used:

a. Salmonella typhi

b. Mixed culture (Escherichia coli, Proteus

vulgaris “Gram negative”), Staphylococcus

aureus “Gram positive” and yeast.
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The used cultures were isolated at Animal Health
Rescarch Institute, Dokki, Giza, Egypt, and were
sscd to prepare a broth of cell density 1.7x108/ml
¢ for each culture (A.O.A.C., 1984).

at 37

5 Preparafion of Sanitizers:
-

The following water sanitizers were used:

o, Sodivm hy pochlorite (10% active chlorine),
El- Nasr Co.

p. Calcium hypochlorite (Bleaching powder, 35%
active chlorine) El- Nasr Co.

¢. Jodine antigerm (lodophore 12%), a product of
Orion Cl. LTD., UK, m.p.h., Egypt.

4. Biocid 30 (2.75% available iodine), a product

of Pfizer Pharmaceutical Co.

ach sanitizer was used in three different
Ea

concentrations (2, 3 and 5%) and was diluted in
Table (1): Phenol Coefficient:

(A)- Phenol.

Contact time Disinfectant dil
Min.) 1 190 | 1795 |1/100 | 1/105
25 . P T
5 A K IR
1.5 : L I ¥
10 - D & +
2.5 ; S :
15 ) 2 b .

+) Growth (-) No growth  Phenol Coefficient (P.C.)= 5
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distilled water (Phenol Coefficient test) and hard
waler (total hardness = 650 mg/L as CaCOj)

obtained from driven wells located at El-Ayatt

locality- Giza- Egypt. (Use dilution and capacity

tests).

Biocid 30 was subjected to further evaluation
using three dilutions (1:1500, 1: 2500 and 1:
4000) prepared in available drinking water.

The procedure adopted was that described by
Linton et al., 1987.

Statistical analysis was done according to
Snedecor and Cochran (1989).

The obtained results are shown in tables (1-5).

RESULTS

(B): Sodium hpochlorite

Contact time Sanitizer dil

Min) | 2% | 3% | 5%

25
5
13
10
12.5
15 - - -

+ + + + +
+ + +
+

(+) Growth () No growth  Phenol Coelficient (P.C.)=5
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(C) Calcium hypochlorite:

(D)- Todophore:

Contact time Sanitizer dil
(Min.) 2% | 3% | 5%
2.5 + + +

S + + +
1.5 + + -
10 + . .
12.5 + - -
15 + - -

(+ ) Growth (-) No growth

(E)- Biocid 30:

Phenol Coefficient (P.C.)=5

Contact time
(Min.)

Sanitizer dil

2%

3% | 5%

2.5
5
1.5
10
12.5
15

+ + + +

+ + +
+

(+) Growth (-) No growth  Phenol Coefficient (P.C)=5

408

Contact time Sam
(Min.) 2% 39, ?
T ——

2.9 + + +

5 + + +

1.5 + + ’

10 + - ’

12.5 + - i

15 + - »

(+) Growth (-) No growth  Phenol Coefficient (PC)=s5

Table (2): Use dilution test:

(A)- Sodium hypochlorite:

Contact time Sanitizer dil
(Min,) 2% | 3% | 5%
1 + + 4
2 + + 4
3 + + .
4 + + 3
5 + Y .
6 + + 3
7 + * 5
8 + 3 3
9 & 4 .
10 + . i

(+)  Growth (-) No growth

Vet.Med.J.,Giza.Vol.47,No.3(1999)
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(B)' Calcium hypochlorite:

Contact time sa"miﬁfﬂ[ :
(Min.) 2% | 3% | 5%
P e ——
| + + +
2 + + +
3 + + +
4 + + +
5 + : 3 +
6 + v +
7 + + +
8 . + +
9 + + %
10 + + i
(+) Growth (-) No growth -
(D)- Biocid 30:
Contact time Sanitizer dil
Min) | 2% [ 3% | 5%
1 + é H
2 + " &
3 + . i
4 3 . >
5 + . .
6 + . P
7 + p 3
8 4 . ~
9 + 3 4
10 : f )
B ire, I
" Growth (-) No growth
V“-Med_ J

.Glza.Vol.47.No.3( 1999)

(©)- Todophore,
[ ——

Contact time ’S\
anity i
Miny [ dil

2%

s\ooo\xa\mbuw—/

+ + + + + + + + + +

~y

—
3% | 5%

-\‘.\.'

+ + + + + + +
)

(+) Growth

(-) No growth

Table (3) Capacity test:

(A)- Sodium hypochlorite:

- Dil Sanitizer di]
! Time(Min. 2% | 3% | 5%
+ - -
+ & -
8 + : .
+ - -
+ N 3
+ + -
18 N O
+ + | -
+ + | -
+ o+ -
+ + s
28 T -
+ + ’
+ + -
+ * *

(+) Growth

(-) No growth
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(: - l ] I $
(B)-Calcium hypochlorife: (C)- Todophore

T sanitizer dil N
% | 3% | 5% Time(Min. 2% | 3% [ 5
Time(Min. ] o
+ + ) : N
¥ + - |
. 8 + .
8 " 1 +
+ + p: I
+ + ’ N
+ + + i + + ~\_\
18 + + + 18 + +
+ + + + +
+ + + + +
+ 3 + + + .
+ + | + + + |
+ + + 28 + + .
- + + 1 + + .
+ + + + + .
+ + + + + .
(+) Growth (-) No growth (+) Growth () No growth
Table (4): Cap;ncity test on Biocid 30 testeq
(D)- Biocid 30: . 3 dilutions (1:1500, 1: 2500 & 1
‘ 4000).
Dil il
2% | 3% 5% .
Time(Min. 0 v 9 ‘
. - '_ Time(Min, 1:1500 | 1:250 | 1:4000
+ - - + + | +
3 + - - + + +
+ . 2 8 + + +
+ - A + + +
+ + +
+ . )
18 + - - + + +
+ . " 18 + + +
+ - > + + +
+ . o + + +
+ + +
+ i
y + + +
28 + . A 28 % + +
4 ) * + + +
H vl @ + + |+
b - d + + |+
() rowth (-) No growth . (+) Growth (-) No growth
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le (3): Effect of different dilutions of Biocid 30 on total viable colony count of drinking
ce(D) LB

four different water sanitizers were laboratory

detect their efficacy against

;3SICd o
—jcroorganisms, the evaluating standard tests
Ihv =

psed were phenol coefficient, use dilution and
- :

capacity tests.

Tble 1 (A-E) recorded the time at which
saimonella typhi was destroyed by using the four
previously mentioned preparations. Accordingly

phenol coefficient of cach tested sanitizer was

celculated.

From the obtained data it can be demonstrated
} that the phenol coefficient for all tested sanitizers

was the same number (5).

These results are in agreement with those reported
b Linton et al, (1987) who indicated that the

tliciency of the disinfectant depends on the

Vet.Med.J..Giza.Vo1.47.No.3(1999)

Tab
waler.
l Total Viable Colony Count/ml
Befor Treatment After Treatmnet in Minutes
pilution 5 15 30
A B A B | R% A B | R% A B | R%
TEB'O‘ 02x10° | 8.9 | 2433 |557(3741| 43.6 [2.10]|7640| 23 | 1.1 |87.64
1-2500 [ 9.2x10° | 8.9 | 1185 |6.44 [ 28.0 | 126.7 |3.42|61.57 | 76.70 | 2.60 | 70.0
1-4000 | 9.2x10% [ 8.9 [8.6x10%|8.00 [10.11|2x10%|6.96|21.79 | 430 | 6.06 |31.91
A= Raw data B= Statistically transformed data R%= Reduction%.
[5CUSSION concentration of the compound and the exposure
D

all disinfectants needed a

minimum time of 5 - 10 minutes to destroy

time, Moreover,
various types of microbes in absence of organic

matter.

The résults obtained in table 2 (A-D) cleared that

both  sodium hypochlorite and iodophore
succeeded in destroying the microorganisms
under test within 7 minutes in 3% concentrations,
while calcium hypochlorite failed to destroy the
microorganisms in 3% concentration and only
killed them after 8 minutes by using 5%
concentration. Biocid 30 produced no growth of
the tested microorganisms in 2% concentration
after 9 minutes exposure and no growth at all
could be seen on using 3 & 5% concentration of

the compound.

The results for use dilution test were better to a

great extent than those obtained on using phenol
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coefficient method as the efficiency of each

sanitizer begins to be cle
the reports of Brown (1973) and Block
at phenol coefficient method
dilution

ar, these coincide with
(1983)

who indicated th
must be replaced by A.O.A.C. use

method.

Finally in the capacily test, the sanitizer is
challenged by addition of bacterial suspension
until it is capable to kill organisms. The ability of
sanitizer to retain its antibacterial activity in the
presence of an increasing bacterial challenge is
the capacity of the sanitizer. Berrang et al., 1997,
Furuta et al. 1997 and Valerio et al. (1997).

showed that both sodium

Table 3 (A-D)

hypochlorite and iodophore had capacity for 8

minutes at 3% concentration and have a capacity
for 8, 18 and 28 minutes at 5% concentratioxl,
Biocid 30 had a capacity for 8, 18 and 28 minutes
at both 3 and 5% concentrations, while calcium

hypochlorite has capacity for 8 minutes only at

5% concentration.

The pronounced ~weak effect of calcium
hypochlorite may be due to its weak solubilitif in
water (as it is sold in powder form) and
consequently weak releasing of active chlorine in

comparison with the other tested sanitizers.
Although Bincid 30 was considered to be the

most efficient tested sanitizer (lable 4) yet (his

preparation gave no capacity at all on using at a

412

dilutions 1:1500, 1: 2500 & 1:4000 , d
. n
produce a reduction percentage of 87 649 Ly
N O, 7
and 31.91% respectively for total viabje lO%

count of drinking water after 30 minutes ex
poSljr
e

(table 5).

Finally it can be concluded that:

Use dilution test as well as capacity test ga
Ve

reliable results in evaluation of the testeq

sanitizers, on contrary to phenol coefficient test

which failed to evaluate between them,

Biocid 30 showed high efficiency in comparise
with other tested sanitizers, followed by by
sodium hypochlorite and iodophore which gaye
efficacy and finally calcium

the same

hypochlorite.

Although Biocid 30 has a capacity even for 28
minutes in 3% concentration, it failed to realize
that in other tested dilutions (1:1500, 1: 2500 & 1:
4000) and realized only reduction percentage of
87.64%, 70.0% and 31.91% respectively for total

viable colony count of drinking water after 30

minutes exposure.
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