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The biochemical, bacteriological and organoleptic changes in cultured rohu (Labeo
romita) during iced storage have been studied. Non-protein nitrogen decreased and
water soluble nitrogen remained almost same during storage in ice. Initially, when
the fish was in pre-rigor and rigor conditions, the extractibility of protein was low (45
to 50 %) which increased after the resolution of the rigor and the decrease in extractabi-
lity towards the end of storage was insignificant. The total volatile base nitrogen
remained steady upto 7 days in ice and showed slight decrease on further storage.
During iced storage the bacterial count increased from 102/g to 10%8/g by the 11th day
of storage. Nearly 80-90 9 of the total bacterial population in fresh fish was constitu-
ted by mesophiles which decreased gradually (decreased to 19, by 13th day of iced

storage). Organoleptically the fish was acceptable upto 15 days in ice.

The iced storage changes in most of the
commercially important marine fishes in
India have been studied (Velankar & Kama-
sastri, 1956 ; Kamasastri ez al., 1967 ; Venkata-
raman et al., 1967; Govindan, 1971; Shenoy
& James, 1974 ; Banck, et al., 1976; Suren-
dran & Iyer, 1976; Joseph er al, 19830).
The changes associated with the iced storage
of freshwater fish and its shelf-life in ice have
not been studied extensively. Nair er al
(1971), Nair & Dani (1975) and Bandhyo-
padhyay et al. (1985) studied the iced storage
shelf-life of some freshwater fishes. For the
freshwater fish mrigal (Cirrhina mrigala),
Nair ez al. (1971) reported an iced storage
life of 36 days while Bandhyopadhyay ez al.
(1985) reported an iced shelf-life of 13 days
for the same fish of size range 30-33 cm and
17 days for size range 36-40 cm. Disney
et al. (1974), Nair et @l. (1971) and Nair &
Dani (1975) are of opinion that tropical
fishes have longer iced shelf life than tem-
perate or cold water species. Because of
the variations in shelf life of iced freshwater
fishes obtained by different workers, it is
necessary to study in detail the changes in
iced storage of freshwater fish before arriving
at a conclusion.

In this study the iced storage shelf-life of
cultured rohu (Labeo rohita) was determined
after making detailed investigations on the
changes in biochemical, bacteriological and
sensory qualities.
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Materials and Methods

Fresh rohu (Labec rohita) was pro-
cured from a freshwater pond near Cochin.
Soon after catch the fish was killed and kept
under crushed ice in an insulated box and
brought to the laboratory. Ice loss was
made up by the addition of crushed ice at
intervals of 2 days. The samples were
taken at resgular intervals for biochemical,
bacteriological and sensory studies.

Moisture, fat, total nitrogen and non-
protein nitrogen (NPN) in the muscle of the
fish were determined by the methods of
AOAC (1975). The changes in salt soluble
nitrogen (SSN) and water soluble nitrogen
(WSN) were followed by the method of
Dyer et al. (1950) and the total volatile basic
nitrogen (TVBN) by the micro-diffusion
method of Conway (1947) from the trichlo-
racetic acid extract of the muscle. Alpha
amino nitrogen was determined by the method
of Pope and Stevens (1939). Organoleptic
studies were conducted as described by
Joseph and Perigreen (1983).

Total aerobic bacterial count (TPC) of
the muscle with skin of rohu was determined
by the pour plate method using trypton glu-
cose beef extract agar (TGA). The plates
were incubated at room temperature (RT
28 + 2°C) and 37°C for 48 h and counts
taken. Total coliforms were determined
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by the most probable number (MPN)
method using the three dilution three tube
technique, with lactose broth (LLB) as the
medium, at an incubation temperature of
37°C. Confirmation of total coliforms was
done by MPN method, using brilliant green
bile broth (2%, BGLB) incubated at 37°C.
Loop fulls of culture from positive BGLB
tubes were transferred to EC broth tubes
(FDA, 1978) and incubated for 48 h at45 +
0.5°C. Tubes with positive growth and
gas production showed the presence of
faecal coliforms.  Tests for FEscherichia
coli were done for culture from positive
EC tubes by first transferring to eosine
methylene blue agar (EMB) followed by
IMVIC tests (FDA, 1978). Faecal stre-
ptococcl were determined using KF  stre-
ptococct agar.  Plates were mcubated at
37°C for 48 h and dark red colonies and
colonmies with red or pink were counted
as faecal streptococci. Coagulase positive
staphylococci were determined using Baird-
Parker agar (FDA, 1978).

Results azd Discussion

Table 1 gives the size and weight range
of the fish used for the studies and its proxi-
mate composition. The composition is
comparable to that of lean fish from marine
environments.

Tables 2 gives the changes in the chemical
parameters during iced storage of rohu.
Moisture showed an increase during iced
storage. The same trend was noticed in
all fishes and shell fishes. In the case of
whole fish with thick skin and scales, the
moisture increase in iced storage was 2 to
39 (Joseph et al., 1980; Perigreen et al,
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Table 1. Proximate composition of rohu
(Sizerange 41-44 cm, weight range

650-850 g)
Moisture ¥ 76.45
Protein Y 20.95
Fat ¥ 0.62
Ash % 0.95

1987) while it was more than 39 in piawn
(Govindan &  Perigreen, 1972). WSN
remained same except a slight decrease after
11 days of storage. The salt extiactability
of nitrogen was around 50 % of total nitrogen
during pre-rigor and 1igor period, but
increased after the resolution of rigor. The
same phenomenon was noticed by Nikkila
and Linka (1954) in Baltic herring (Clupea
herengus) and Perigreen ez al. (1987) in
common murrel (Channa striatus). The
decrease in extractability on further iced
storage was insignificant. The NPN values
after an increase in the beginning showed a
decrease. It was noticed that the TVBN
value did not increase during iced storage
of rohu, but showed a decrease after 11 days
of storage. This strongly indicated that the
spoilage pattern and bacterial flora associa-
ted with spoilage was entirely different from
that of marine fishes which generally showed
an increase in TVBN values during iced
storage. The alpha amino nitrogen content
was 70 mg/100 g initially which decreased
during storage. :

The changes in the bacteriological quality
during 1ced storage of rohu are given in
Table 3. The initial bacterial load of the
muscle with the skin of rohu was 9.35 x 10%/g.
The fish harboured total coliform in the
order of 102/g of which E. colt formed nearly

Table 2. Chemical changes during iced storage of rohu
Days of Moisture WSN % SSN % NPN =, —amino TVBN
storage % of TN of TN mg/100g nitrogen mg/100g
mg/100g
0 76.45 23.6 45.4 350 70.4 11.2
1 77.39 25.2 50.1 406 71.3 11.2
5 78.00 24.7 70.8 392 77.4 11.2
7 78.45 24.3 71.2 364 72.8 11.2
11 78.32 25.3 72.1 356 68.6 10.6
13 78.09 21.2 69.0 364 67.2 9.8
15 78.41 23.2 65.4 352 65.4 8.4
18 78.40 23.1 61.2 o222 67.6 7.0
20 78.14 22.8 66.1 336 93.8 8.4
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Table 3. Bacteriological changes during iced storage of rohu

Days of TPC/g

storage RT 37°C  Total E.coli/g Staphy- Strepto-

28 + 2°C coliform/g lococci/g cocci/g

1 9.35 x 10® 7.66 x 10® 5.06 x 10* Present 66 9.3 x 102
5 9.38 x 10 6.86 x 104 3.11 x 10t 1.6 x 10t Nil 8.84 x 10!
7 1.82 x 108 5.10 x 104 e Nil Nil 6.06 x 10*
11 3.36 x 10° 6.20 x 10¢ 8&.71 x 100 Nil Nil 8.0 x 10%
13 6.98 x 108 1.72 x 104 38 Nil Nil 1.2 x 10!
15 6.93 x 108 7.52 x 104 30 Nil Nil 1.8 x 10t
18 7.50 x 10° 3.06 x 10° 28 Nil Nil 7.0 x 10t
20 6.09 x 107 6.51 x 10° 35 Nil Nil 2.2 x 102

509;. Faecal streptococci count was also
in the range of 10%/g. The incidence of
faecal indicator bacteria was a reflection of
the bacterial profile of the culture ponds.

During iced storage the bacterial count
gradually increased from 103%/g to 10%/g
by the 11th day of storage. Nearly 80-909%;
of the total bacterial population in the fresh
fish was constituted by mesophiles as indi-
cated by the Dbacterial count at 37°C.
However, during iced storage the population
of the mesophiles gradually decreased which
by the 13th day iced storage was only 1%
of the total bacterial count. When the total
count of 10%/g muscle was attained in marine
fishes incipient spoilage might have set in,
but in the case of cultured rohu even after
the total count had reached 10%/g maik,
the fish was organoleptically acceptable.

Table 4 shows the changes in the sensory
characteristics and gives the average score
of the cooked fish in the hedonic scale. The
meat had sweet taste and muddy odour.
The muscle was soft. The muddy odour
was noticed in many fishes collected from
ponds. The soft texture is characteristic
of freshwater fishes. The changes in the
gills, eyes and muscle gave an indication of
the extent of changes and the condition of
the fish. On storage in ice the muddy odour
decreased and spoiled weedy odour took
its place. The gills changed from bright
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red to pink, bleached, brown and finally
to dark colour. After 5 days storage the
gills became slimy, colour change was noticed
in the muscle by 7 days storage and yellow
discolouration developed at the belly portion
on 1Ith day. By this time separation of
the muscle from the bones was noticed at
the belly flap. Organoleptically the muscle
was in acceptable condition upto 15 days.

It is not possible to assess the iced shelf
life of fish by following the chemical changes
alone. Since the TVBN values decreased
after a period of storage it could not give
any indication of spoilage except the differ-
ence in the spoilage pattern from marine
fish. The SSN values were low in pre-rigor
and rigor conditions which may be due to
the effect of rigor on the myofibrillar pro-
teins. Total plate count reached the valus
of 10%/g muscle by 13 days storage when
the plates were kept at room temperature
while at 37°C the value did not reach 10%/g
muscle even after 20 days storage. The
high values of faecal indicator bacteria ini-
tially indicated that the pond from where
the fish was collected was contaminated with
faecal material. The total plate count
could provide an indication of spoilage, but
many times it was not possible to correlate
between the number of bacteria and stage
of spoilage. Since the native bacterial flora
associated with fish changes a lot with the
environment where it lives, it is necessary
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Table 4.

Days of
storage .
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Sensory characteristics of rohu during iced storage

Fresh fish
Pre-rigor, muddy odour

Resolving stage of rigor, muscle
soft, slight muddy odour, gills bright
red, eyes transparent

Post-rigor, muscle soft, eyes slightly
opaque, gills slightly bleached
and slimy, no off odour

Muscle soft, mixed odour of
seaweed and mud, gills brown
with mucous, colour of meat
changed to dull gray

Eyes sunken and opaque, red
colour around the eyes, gills brown,
decayed odour of weed at the gills,
soft muscle, yellowish and dark
colour at the belly flap, separation
of the muscle and bone at the
belly flap

Eyes sunken, opaque and red
colour around the eyes, soft
muscle, gills brown, yellow
discolouration at the belly portion.
Muscle colour turned slightly brown

Eyes opaque and sunken, red
colour around the eyes, brown
gills, soft muscle, scales intact,
overall appearance satisfactory.
Yellow discolouration in

the belly portion.

Gills, dark, slimy, eyes opaque
sunken and pink colour around
the eyes. Muscle soft, and had
decayed weedy odour, slight
pink colour to the minced fish.

Dark gills, decayed odour,
sunken and opaque eyes,
pink colour around the
eyes, soft and pasty muscle.

Cooked fish Score

Sweet, soft, slight
muddy taste, white meat 8.5 + 0.4
Sweet, soft, slight muddy

taste, white meat 8.2 £ 0.5

Soft, slight muddy
odour, sweet taste,

no off odour 7.5 + 0.55

Slight muddy odour,
soft and slightly
pasty, slightly

sweet, white colour 6.0 £ 0.72

Dull colour to the
muscle, no off odour,
texture soft and
moderately pasty,

slightsweet taste 5.05 +£0.72

Dull colour, no off
odour, soft and

moderately pasty 5.2 + 0.65

Muscle soft and
moderately pasty,
dull colour,

slight muddy taste 4.6 + 0.55

Slight decayed
odour and off
taste, dull colour,

not acceptable 3.7 +0.82

Pasty, decayed

odour, spoiled 2.0 +0.75

FISHERY TECHNOLOGY



ICED STORAGE OF CULTURED ROHU

to study the flora also in detail and then
correlate the spoilage. Tt is seen from this
study that detailed study of the sensory
parameters by a trained taste panel could
only give a reliable result on the shelf-life
of iced fish.

The authors are thankful to Shri M. R. Nair,
Director, Central Institute of Fisheries Technology,
Cochin for the permission to publish the paper.
The technical assistance rendered by Shri P. Sada-
nandan and Smt. K. P. Leelamma-of the Processing
Laboratory of CIFT are gratefully acknowledged.

 References

AOAC (1975) Official Methods of Ana-
lysis (Horwitz, W., Ed.) 12th edn.,
Association of Official Analytical Che-
mists, Washington

Bandhyopadhyay, J. K., Chattopadhyay,
A. K. & Bhattacharya, S. K. (1985)
m Harvest and Post-harvest Technology
of Fish, p. 381, Society of Fisheries Tech-
nologists, India

Banck, A. K., Chaudhuri, D. R. & Bose,
A. N. (1976) Fish. Technol. 13, 139

Conway, E. J. (1947) Microdiffusion Ana-
lysis and Volumetric Error, 4th edn.,
Van Nostrand Co., Inc., New York

Disney, J. G., Cole, R. C. & Jones, N. R.
(1974) in Fishery Products (Kreuzer,R.,
Ed) p. 329, Fishing News (Books) Ltd.,
Surrey *

Dyer, W. J., French, H. V. & Snow, J. M.
(1950) J. Fish. Res. Bd Can. 7, 585

FDA (1978)  Bacteriological — Analytical
Manuel, Food and Drug Administra-
tion of the U.S., Association of Official

Analytical Chemists, Washington D.C., )

U.S.A.

Vol. 25, 1988

109

Govindan, T. K.
25, 27

(1971) Indian Food Packer

Govindan, T. K. & Perigreen, P. A. (1972)
Indian Food Packer, 26, 36 .
Joseph, J., Perigreen, P. A., George C. &
Govindan, T. K. (1980) Fish. Tech-

nol. 17, 21

Joseph, J. & Perigreen, P. A. (1983) Fish.
Technol. 20, 13

Kamasastii, P. V., Ghadi, S. V. & Rao,
D.R. (1967) Fish. Technol. 4, 71

Nair, R. B., Tharamani, P. K. & Lahiry,
N. L. (1971) J. Food Sci. Technol.
8, 53

Nair, R. B., & Dani, N. P. (1975) Proc.
Symp. Fish Processing Industry in India
p- 20, Mangalore, India

Nikkﬂa, O. E. & Linka, R. R.  (1954) Food
Research, 19, 20

Perigreen, P. A., Joseph, J., Surendran, P. K.
& Gopakumar, K. (1987) Fish. Technol.
24, 99

Pope, C. G., & Stevens, M. F.
chem. J. 33, 1070

(1939) Bio-

Shenoy, A. V. & James, M. A. (1974)
Fish. Technol. @, 34
Surendran, P. K. & Iyer, K. M. (1976)

Fish. Technol. 13, 139

Velankar, N. K. & Kamasastri, P. V. (1956)
Indian J. Fish. 3, 269

Venkataraman, 'R., Prabhu, P. V. &
Mankad, D. J. (1967) Indo-Pacific
Fisheries Council Occasional Paper

(67/8) Bangkok, p. 9 Thailand, Food
and Agricultural Organisation.



