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[Absence of regular cleaning has been found to result in heavy
bucterial loads on the surfacez of utenzils and other equipments used
in prawn processing factories and peeling centres. Ingtance of high
foecal contamination are also sometlmes met with. Detailed investi-

. gntions have shown that a cleaning schedule comprising of treatment
ol these surface with a detergent followed by application of an effective
disinfectant like sodium hypochlorite would prevent such bacterial

build up.]

Introduction

During processing, fishery producis are
subjecled to mierobial contamination from
external sources the extent of which depend
upon the hygienic conditions of the factories.
The external contamination s ma.u:l_i;r from
bacterin psgociated with the surface of the
utensils and equipments with which the pro-
ducts come in direct or indirect contact,
{Gendron, 1953). The water used for proces-
sing purposes the nature and mode of handling
of the uten=ils by the workers in the proces-
ging factories and other external ogencies
like fles ete. mey also become mources of
contamination. By contlnuous use the uien-
" sils pet o gradusl coating of fish slime which

harbours large numbers of bacteria and un-
less properly cleaned from time {o time, they
will turn out to be a very good source of
microbial contamination (Nachenius, 1958).

The water used st various stages of pro-
cessing viz, washing, glazing and re-glazing
in freezing work and cooling in canning pro-
etsges. have to be microbiologically pure in
arder that it may not cause further contami-
nitlon of the prodocts.

Diginfectanis like Sodium hypochlorite,
chloramines Quaternary ammonium  com-
pounds ete. have been suggested for washing
the utensils in the processing factories (Red-

n

digh, 1957). But the most effective and .eco-
nomie disinfectant fs sodium hypochlorite,
but the difficulty assoclated with sodium hypo-
chlorite is its corrosive nofure (Porkave, 1861;
Gendron, 1953).

The studies summearised below were almed
at fnding out the normal variation in the
bacterial load on the utensil surfaces in the
processing factories and &l working out a
cleaning sthedule which could be effective;
noncorrogive and at the same time economic.

Experimental Procedure

The colleclion of the samples from the
surface of utenslls and the plating were done
asecording to Tammer (1880). The sea walor
agar for plating was prepared according o
181 specifications No. 2237 of 1062,

Results and Discussion

A general survey af the bacterial load on
the surface of the utensils used in the fish
processing factories before the commencement
of the days work revealed that they are
highly contaminated with bacteria In splte of
the normal clesning resorfed to by the res-
pective factories. The results of the survey
carried oul at different fish processing fac-
tories in and around Cochin are given In the
TABLE I.



TABLE —1

A GENERAL SURVEY OF BACTERIAL LOAD OF UTENSILS USED IN THE FISH PROCESSING FACTORIES WHERE
A STRICT CLEANING SCHEDULE IS NOT MAINTAINED
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Apart from the multiplication of the above
bacteria further accumulation will also {eke
place from the slime earried by the raw

The rate of accumulation of bacteria on the
surfaces of these utensils during the course
of the days work iz shown in Table II.

material that comes on the processing line.

TABLE TI

INCREASE IN THE BACTERJAL LOAD ON THE UTENSILS AS
WOREK PROCEED

Tabla surface — Baotorinl Basing — Basatorinl

Sampls load por aq. inch ___ load per sq. inch Al
Tabla I Tabla 1L Table TIT Basin 1 Baain 2

0 hr. 81 x 10 28 x 10¢ 1.2 x 108 6.0 x 10¢ TO x 108

1 ke, 43w 108 T o 107 07 x 100 7.0 x 100 7.0 % 10¢

2 hr. 4.3 « MF 4.1 x 107 BT x 108 0.8 x 10 31 » 108

4 hr. 5.6 x 10¢ 8.6 x 107 6.7 x 107 LU x 109 83 x 10

In attempts to check this rapid asccumula-
tion of micro-organisems, sodium  hypo-
chlorite solution (ph 8.0 — 8.0} of strengths
minging between 50-200 ppm residual chlorine
wns sprayed and ollowed to be in contaet

with the utensils for varying lengths of time.
But thiz was found insffective to reduce {he
bacterial load substantially (Table III) -and
the average reduction was only to 100 per
s, inch from 107 per sg. inch,

TABLE III

EFFECT OF DIFFERENT CONCENTRATIONS OF SODIUM HYPOCHLORITE
ON DIFFERENT TIME INTERVALS

strength of I mins, M mins. 456 ming: 1 hour,
the solution Baoterial IDIE-EI:I_. in: Broterizl load 'wy, in. Bactorial load ‘s, in. Bucterial load sg.in.,
pH (8:0-2.0) Before Aftar Bafora -A;.ft-ur Hofore Aftar __lic-l-'am * After
&0 J6x1F  Jaxld® 30x100  43x10" BO0OxI0f  50x107  ATx10" 30x100
100 12x100 1.0x108  1.2x100  S0x100 L8x10*  40xI00  05xI0F 2Bx100
150 48x 100 2oulon 18107 20x10 0.5 100 6.2% 100 2.0% 107 1.7 108
oo 8.0x 100 3.0x 1070 B0 1IN 49104 LOx10¢ 98100 B.Tx 100 8.1 x 10=

The apparent ineffectiveness of the disin-
fectants when applied direct wons found to
bé due to the presence of varied amountis of
slime usually adhering to the utensil surfaces
In orde? 10 remove this slime, washing with

detergents like sodium carbonate, vim powder,
trigodium  phosphate, teepol ete., was in-
troduced before applying the disinfectants.
The comparative effectiveness of these defer—
gents are given below,



TABLE — IV
EFFECTIVENESS OF DIFFERENT DETERGENTS

Bacierisl load 8q. in Dotergonts vaod for
lefore washing After washing wishing
8,00 ¥ .08 % 104 Ny Coy
7,60 107 5,003 106 VIM
208w 1 .08 10 Tri-8od. Phosphate
7.50 % 10° Lo0sx 100 Teapol (0 5%)
In order to study the combined effect of The results oblained from two series using
detergents and disinfectants different con- tri, sod. phosphate in ome case and Vim
ecentrations of sodium hypochlorite at neutral powder un the other are shown in Table V

and alkaline pH wera used on utensils and and VI. The results show that neutral and
tuble surfaces which were given a preliminary alikaline hypochlorites are equally effective.
wasing with detergent solutions:

TABLE — V
DISINFECTANT EFFICIENCY OF THE SAME CONCENTRATION OF SODIUM
HYPOCHLORITE WITH DIFFERENT DETERGENTS

Chlorina Vim powder ns dotorgent Tri. mod. phos as deter-
dore ppm and sodinm hypochlorite gent nas sod. hypochlorite
P i disinfoctant for 15 wa disinfectant for
8.5 —05 minates 18 minutes
Bacterial load sq in. Bactorial load &g, in. -
Bofors Aftor Before Attor
whrahing washing washing washing
1000 4.04 ¥ 100 271 x 10 2,02 ¥ 10 4.05 ¢ 108
00 8.00 x 10¢ 146 x 1P 0,68 ¢ 108 3.08 x 108
800 .40 ¢ 108 3.06 ¢ 100 3.98 » 108 202 % I®
TO0 7.50 3 108 2,05 3 100 T.60 3 107 3.00 3 lov
OO T.00 % 107 2,08 w100 B.00 100 2,08 = 107
500 50 % 16 2.07 % 10¢ 4,00 % 107 2.04 ¢ 108
400 4.03 3 107 002 % I G560 x 105 2.08 x 100
300 B.08 % 107 104 % 101 8.02 3¢ 108 #.00 5% 108 4
TABLE VI

COMPARATIVE EFFECTIVENESS OF ALKALINE AND NEUTRAL SODIUM
HYPOCHLORITE ON UTENSILS THAT ARE GIVEN A PRELIMINARY
WASHING WITH TRISODIUM PHOSPHATE

. Bactarial eount sg. in, Bacterinl count ag, in.
Chlorine Bod. hypoehlovite pH 8.5 Snd, hypochlorite pH 7.0
doss ppm Beoforo Aftor Before After
wikhing wishing whshind washing
1000 200 ¢ 109 40 3¢ 108 10 > 10F 50 w100
800 308 10 .85 » 109 1,00 5 100 1,12 = 100
L 445 » 107 480 107 1.00 » 10" 1.02 x 100
600 400 % 108 2,04 3 100 3006 % 107 200 x 100




Period of Treatment: The rate of de-
-compesition of sodium hypo-chlorite during
treatment! on the utensils was studled after
cleaning the trays with detergent by the
ardinury process and it was found that the
repction time ocan be fixed ns four minutes

by which period 80% of the strength of the
sodium hypochlorite is lost. (Table VII). It
hus been further observed that there ls no-
substantinl reduction in bacterial load with
further increase In the time of contact with
the disinfectant,

TABLE WII

THE RATE OF DECOMPOSITION OF SODIUM HYPOCHLORITE
WHEN APPLIED ON TRAYS

Strongth of nolution 100 ppm M0 ppm B0 ppm 200 ppm 100 ppm

Immediataly altor pouring

into the tray 1000 00 200 100
After ono minute L 520 120 41
Aftor two minutas 0 5 420 i 1
~After thros minules 200 184 268 =0 11
After lour minutes 125 186 1566 15 Xil
Afver five minutos 1o L] Ril wil

TABLE — VIII

PERCENTAGE REDUCTION IN BACTERIAL LOAD BY APPLYING
SODIUM HYPOCHLORITE FOR 15 MINUTES AND 4 MINUTES

Ohlorine dose for 15 minutes 300 ppm

Uhlorine doss for 4 minutes 300 ppm

Bactarial load sq. in.

Bactarial load ng. in.

Bedore Altar % Belora Aflbar y 4
oleaning alsaning roduntion clonning cloaning reduction
80 x 1 4.0 x 100 0,000 B2 x 100 80 x 100 . O

In these trials however, it wios found that
the alkaline nofure of detergents ke sodium
-garborate, Vim powder, trisodium phosphate
ele,, uzed for the preliminary washing, caused
corrosion to some metallie surfaces especlally
aluminium. However when a neutrsl deter-
gent like “Teepol" was used there wap no
iworrosive action on the vessels. The same

effect wis notiesd in the case of alkaline
gsodium hypochlorite s well. In the case of
hypochlorite an scidic solution at a5 pH 40—
5.0 was found to be more suitable. It not
only proved to be more efficient (Table IX)
but also did not produce any corrogive netlon
on nluminium vessels,



TABLE —IX
COMPARATIVE EFFICIENCY OF ACIDIC AND ALKALINE HYPOCHLORITE

Bacterinl load/sg. in,

Baoterial Toad sg., in. 0,67

Qhlorine 0.6% Tespol az dotor- Tousnole d A asidl
: pale detergent and aeidic
dosa ppm, hﬁ-'f'ff ﬂﬂiiﬂk&“ {J?::i:_ sod, hypoohlorite for 4 minutes
Bafore Aftor Before After
waahing washing washing washing
100 o ¢ 107 200 3¢ 108 TG 3 10¢ 1.0 3¢ 100
400 046 w10 145 5 104 8.80 x 109 1,00 % 18
300 8,12 3 107 105 x 10° = =
Corrvded No. eorrosion

Recommended cleening schedule: Based
on the experiments the following cleaning
schedule can be recommended for the utensils
in the fish processing factories.

1. A preliminary rubbing with coir or brush
to remove all solid organic matier,

2. Washing with a detergent (Teepol 05%)
to remove the remaining. slime.

3. Application of a disinfectant — 100 ppm
residual chlorine sodium  hypochlorite

(pH 4.0 — 5.0) for 4 mins. (Rubbing
with o coir or brush gives better results).

4, Final washing with fresh watler to remove
the excess of sodium bypochlorite.

This cleaning schedule not only brings
down the high bacterial count but also
destroys the pathogenic organisms like E. coli
and faecal streptococcl as evidenced by
Table X.

TABLE X
EFFECT OF THE RECOMMENDED CLEANING SCHEDULE ON THE
REDUCTION OF TOTAL BACTERIAL COUNT, FAECAL
STREPTO-COCCI AND E, COLI

Nak. BEC sy Fascul strop,sq. i, E, coli 'sg. in.
Utonell AnB- Hafora Aftar Bofors Aftar Belore Aftar
lymaond aloaning olaaning cleaning aleaning clesning  oloaning
Tabla & 832 x 10* 8.8 x 100 T -
to to 1200 Nil don Nil
28 x W7 3.0 ¥ 10
Tub 4 1.9 x 108 30 x 10% -
Lo to sl Nil 75-10 Hill
21 x 10¢ 1D % 100
Tray b 16 306 o x 108 265-
ta fo i Nil 00-150 Nilt
7.0 x 105 14 x 0=
Banin B 1.3 »x 108 0.2 w108 25—
to to 160 Nil H0-1900 Nil
7.7 % P 1.8 x 107

!




Frequeney of cleaning schedule : In view
«af the rapid accumulation of baclerfa on the
surface during the eourse of the day's waork
it was feli necessary to work out the actual
frequency of cleaning required during the
petiod. In order to study this aluminium
vissels subjected to the new eleaning process
were used for regular processing work, and

the ‘bacterial build up on these were followed
at regular intervals. It was found (Table XI)
that even after seven hours of working, the
bacterial lond in them was only 10° as agminst
an initial lead of 10%/sg. in. This clearly
indicates that the cleaning schedule is effective
for the whole day and need be applied only
once in & day,

TABLE — X1

INCREASE IN THE BACTERIAL LOAD IN THE TREATED ALUMINIUM
BASINS DURING WORKING

Basin 1 Bamid 2
Bample Bactorinl Baoterial
lond 5g. in load 'sq. in.
Befors cleaning 8.5 x 100 b x 108
After cleaning 10 — 15 AM. 8O ¥ 1@ 1.0 x 107
12 —15 PM 1.0 x 1qa 1.6 x 10a
I1—Ii5 PM 8.0 x 108 1.2 % 1
215 PM 26 x 8.7 x 10*
3—16 PM 7.0 o 10k 8.7 x 10
4 —16 PM 8.1 % 10 8.8 x 100
5b—15 PM 1.0 x 10* 2.0 x 100
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