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YHESTRACT

The levels of microbaal contwmmation from different environmental sources in the
process of fish curing in fve coastal districts of Andhra Pradesh are reported. The
descending order of halophilic bacterial contamination is (1) solar salt, drving
ground (DG, zoil, raised comented platform (RCP), sea sand (55) and fish skin
surface (F2S5) for red halophilic bacteria; {21 DG, s0il, FE5, RCP solar salt and
85 for Holomones epp. and (31 =0il, FS5, solor sall, RCP, DG and 85 with respect
to slime producing bacteria. A positive correlation was observed with solar salt
and 55 for red halophiles, soul for Halomonas spp., and DG and solar salt for slime
producing bacteria.  The sources of contamination in relation Lo cured product
showed that (a) solar salt, RCP and seil for red halophilic bactera, (h) soil, solar
salt and RCP for Helomonas spp., and (c) TR, soil and solar salt {for elime producing
bacteria as best sets. An inverse relationship was observed in the cccurrence of
red halophiles and slime producing bacteria at different fish curing environs.
Cecurrence of Halomonas app., in fish deyving grounds is reported for the first time.

Introduction

Curing of fish is one of the most
popular methods  of preservation in
developed and developing  countries,
On the global basis 14% of the marine
landings are processed by curing
(Sanjeev and Surendran, 1996), Cured
fish constitutes a major =ource of
animal protein available at cheaper
price to economically weaker sections of
the society, especially people residing in
interior and hill areas. The consump-
tion of this amounts to 32% of the total

marine landingz in India. This ranks
secomd to fresh fish consumption (Tho-
mas and Balachandran, 188%9), Spoilage
of cured fish during storage due to
rancidity and red discolouration by
slime producers and red halophiles
amounts to A8 and 50 per cent respec-
tively (Prasad and Rao, 1994).

Fizh is harvested from relativily
cleaner environments. During subse-
quent handling bacteria of spoilage type
and of public health significance type
come in eomtact with the fish {Chichester
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and Graham, 19730 To preventl or
minimise the contamination 1t 15 neces-
sary Lo know the gources of contamina-
tion in post harvest handling of fish.
However, not much information s
available with regpect to dry salt cured
fish, The quality of commercially cured
fizh has been reported from east and
woest coasts of India (Prasad o8 al,
19941, Forsyth ef af. (1871 reported
that a large proporticn of bacteria
isolated from the intertidal zone could
grow in higher salt concentrations than
finaned in sea water and some could grow
i saturated or near saturated NaCll,
Flalf of the izolates from the zame study
could grow in media containing very
low (D.06%) NaCl, Bacteria of this kind
can play a significant role in the
apoilage of salt cured fizsh. In the light
of the above, the present study s
undertaken to assezs the chancez of
contamination of 1. red halophilie bac-
teria, 2. Helomonas spp. and 3, shime
producing bacteria from the azsociated
environs in the process of salt curing of
fish, such as drving ground (DG, 2oil.
sea sand (551 raised cemented platform
{RCP1 and fizh skin surface (FES) of the
fish used for curing, The flora present
in the cured fizh ard the associated
factors are also reported. The correla-
tion of the occurrence of these bacteria
to the sources sereencd has been made,

Materials and methods

Five coastal districts of  Andhra
Pradesh namely Srikakulam, Visakha-
patnam, East Godavari, Krishna and
Nellore were chosen for this studyv. In
each district three fishing hamlets of
high fish euring activity were selected
for sample collection (Fig 1) Sciaenids
which are abundant in Andhra Pradesh
coast and are most commaonly preserved
by salt curing were collected in sterile
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eontainers and their microbial analysis
was carried out in less than an hour's
time. The average length of the fish
wag 203 mm.  Dryving grounds (DG
conzidered are thoze grounds nearer to
the landing centre used exclusively for
dryving of fish.

Fig. 1. Areas of study in cach district samples
were collected i replicates from three ham-
lets of high fish curing activity

Raised cemented platforms (RCP)
are platforms zpecially constructed for
drving of fish. Soil adjuining the drying
ground where fish are put in heaps
after drving is conzidered as soil. Sea
sand {53! is the sand in the shore area
where fish 15 placed immediately after
landing. Solar zalt is the salt used for
curing of fish obtained from the same
site.  Fish after curing and before

marketing i3 given here as cured
product (CF).

The surface of DG, RCP and FSS
were swabbed over an area of 9cm?
using a sterile aluminium template and
sterile cotton swabs and transferrod
into the diluent. 20 grams sample was
taken from solar galt, soil, sea sand and
cured fish and added to 180ml of a
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specific diluent. Cured fish was cut into
amall pieces with sterile scissors under
sterile conditions. 20 g cut pieces were
aseptically triturated in sterile mortar
with sterile pestle using part of 180 ml
specific diluent which was later mixed
with the rest

fsolnfion methods @ Tryptose veast
cxtract salt media with a modification
of emploving pure NaCl {Analvtieal
grade, Gualigens, India) for the izola-
tion of red halophiles {Larsen, 1984)
For isolation of  Halormones  spp. the
medium uzed was that of Veceland et of.
(195800 and for slime producing bacteria
it was Lindeberg (19581 with glucose
replacing sueroge and the levels from 50
to & g per litre of the medium, Moisture
and salt contents of the cured product
were eslimated by standard methods
[AOAC, 1995), Total volatile nitrogen
[TV of the cured product waz analysed
by the method of Conway (1847). The
sterile diluents used throughout this
study were normal (0,85%, 10 and 20%
sofutions of NaCl in distilled water for
Helomonns  spp., slime producerz and
red halephiles respectively,

The incubation period for shme
producers and Halomonas spp. was one
week and for red halophiles it was three
weeks,  Drving of the plates was
checked by kesping the platez in 200
pauge polythene covers and sealed air
tight. The suspected Helomonns were
identificd bazed on characters described
by Vreeeland, 1992 and Holt, 1994, The
statiztical analysis of the data was
carried out by the methods described by
Visweswara Rao {1996), Chemical and
media components used in this study

were of Qualizens (India) and Hi-Media
{India) make.
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Results and discussion

The occurrence of red halophiles,
their population size and mean values
are presented in Table 1 It iz clear
from the Table that the red halophiles
orcurred 1n all the samples screened
from [ME and solar salt and population
size was high. They were present only
in zome 2amples of go0il, 35, RCP and
F25. Their occurrence is 27, 33, 60, 66%
for 58, FS5, RCP and soil, respectively,
Interestingly, red halophiles Were
oheerved only in 40% of the cured fish
samples a2 compared to 46, 55 and 62%
in Malabar and Kanara coasts (Joseph
ef af .. 1953), east coast (Prasad and Rao,
19941 and in Maharashtra coast (Joseph
ef el., 1988) of India, respectively. Such
a low occurrence of red halophiles in the
present study may be attributed to the
freshness of the samples which were
free from contamination.

The Halomonas spp. similar to red
halophiles, occurred in all the samples
sereened from the DG and the popula-
tion size was also high. On the other
hand they were obsgerved onlv in 40%
af the samples screened from S5 and
the population density was low. Al
though the population size of Halomonas
spp., was almost similar on RCP, F35,
soil and solar salt, their occurrence was
83, 80, 73 and 60% respectively, whereas
the occurrence of Halomonoes spp., was
observed i all the cured product
samples (Table 23 Vreesland (1992)
reported that ne Helomonos was dso-
lated  from  saline scils and  lakes.
Oveurrenee of Holomonaz spp. in the
present study from the drying grounds
is reported for the first time. Ability of
these bacteria to retain rod shape in the
changing NaCl concentration is one of
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the characteristie features ohserved in
this studv. This is in agreement with
the earlier studies (MMartin ef af, 19511

The slime producers were prosent
in all the samples screened from DG,
RCP FSS and in cured product while
they were recorded only in 87% of S5,
anil and solar sall samples. The
number of slime producers were high
in all the environs except in solar salt
and DG (Table 31, In general when the
population of slime producers is domi-
nant at & specific source the population
density of red halophiles is low and viee
verza. The inverse relatiomship in the
occurrence of red halophiles and slime
producers was also observed in solar
galt storage Glata not given).  Slime
producers play an important role in the
rancidity of salt cured fish. Rancidity
spoilage ranks next to red discoloration.
Aceording 1o Prasad and Ran (1994)
rancidity amounts to 38% of spoilage of
cured fish. Studiesz of Lindeberg (1958)
have shown  that enzyme of these
hacteria responsible for the spoilage 1=
constitutive  In nature. Lindeberg
(1958) further reported that among the
thres cations tested namely sodiam,
potassium  and lithium, only  2odiem
wns are able to activate the slime
pridfucing  enzymae. The maximum
activity was found to occur in the range
of 1-3 M NaCl, Considering the levels
of sodium chloride in the fish samples
(-4 M. NaCl of the present study, it
iz clear that the =alt cured fizh are
vulnerable 1o spoilage due to these
bacteria.

The order of occcurrence of these
bacteria at different stages of handling
is as follows

L. Red halophilic  bacteria:
salt=DG=sonl=ROP=55-F55,

Solar

L

2 Haolomores  sppe DG=soil=F55=
RCP=golar salt=55.

3 BElime producing hacteria :

Soil=FS8=solar salt=RHOP=-DG=55.

It iz clear that the solar salt iz the
main source of contamination for red
halophilic bacteria and occupies third
position after soil and FSS for slime
producing bacteria. Statistical analysis
also shows a positive correlation. There-
fore, use of salt, free from spoilage
hacteria 15 a must in the treatment of
fizhery products.

The quality parameters such as
moisture, salt content and total volatile
nitrogen observed in cured product in
the present study are shown in Table 4.
The Indian standard specification for
this varety of fish are 453% moisture
and 25% =alt (ISI 3850, 1973). The
moisture content of the cured product
ranged from 38 to 47% and one third
nf the samples had mmsture content
above 45%. However, the increase is
marginal (0,06 to 2.36%) and the mean
values are within the permissible limits.

Though T8% of the samples are
found to contain above 20% of 2salt, none
of the fish samplez is having higher
levels than the preseribed IS] specifica-
tions. In the previous reports on
commercigl cured fish 853% of the fish
was found to contain below 20% salt
(JJoseph of al., 1986; Basu ef al., 1989,
Prasad et al, 1994} Higher levels of
zalt in the present study  indicate
marked improvement in curing practice
of fish, The TVN levels in cured product
in the present study ranged from 96 to
105 with a mean value of 100 mg N,
High levels of TVN are reported to
corrclate with high bacterial activity
(Vanderzant et al, 1973). And hence,
a maximum permiszible limit of 200 mg
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Taprk 4 Cherecal and pbviten! guaality of cwred prooluet
"laisliore Saly 5 TVN meg M%
[Etrict | 4978 22 26 101.82
41 94-46 800 (21%2-22.R2 87.51-107 .26
Drisurict 2 4271 2231 119.28
R TR L Y 20.54-23 48 (LG 4H-124. 410
Dristrict 3 19 52 101.27
[18.29-21.26 (6. T1-104. 630
Distries 4 42 04 19.78 101.75
(38.27-44.506! (IA.26-21.84) 199, 2610451
Dhstricl & 49 02 2114 104045
40 18-45 2 (20, 73-21.80) [958 3-104 26
All districts
Hanige A 2747 36 18.26G-23 48 G6.71-120.41
Mean L3 2106 104 .92
Srandard deviation 2 HE V5T 9.14
Coetficient of variation LR T 45 a7l

[ each disirict cured prodoet (CP) samples were collected from three hamlets of high fish euring activity

il from the snme sites of fah coring envirens, 1o meplicates

parentheses are ranges TV Total volatile nitrogen.

[y given

N5 hus been sugpested (Srecenivasan
and Joseph, 1966, Prasad and Rao,
1984 However, in this =tudy all
samples have shown less than the above
auggested levels of TVN

Statistical  analysis of Lhe data
revealed o positive correlation with
solar salt and 85 for red halophiles, =01l
for Holomeones 2pp. and DG and solar
salt for shime producing bacteria The
order of sources of contamination in
relation to cured product, showed (a)
aplar salt, RCP and soil for red halo-
philes; (b eoil, solar salt and RCP for
Holomonos spp. and (o 105, =01l and
salar salt for slime producing bacteria
as best stz

The present study shows that the
microhial  contamination of fish can

come from different sources and this
includes raw fish itsell. Contamination
fromm  these major microbial  points
(MMP) can result in loss of nutritional
quality, spoilage of the fish and finally
rendering unacceptability of the prod-
uet. Though the quality of final product
15 good in respect to some phy=sical and
chemical parameters in all the arcas it

1= found to contain  halophilic and
halotolerant bacteria,
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