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An investigation on the quality of pomfrets transported to

Bombay from Gujarat coast and jts subsequent

changss during

slorape at room temperature and low temperature were carried out
and the results reported. The pomfrets transported in boats having
insulated holds were in better condition than those having non-

insalated holds.

In general, the transported fish van be effectively

stored in ice for 2 days, while the fish is in acceptable condition upto

4 days.

InTRODUCTION

Among the differenl types of coms
mercial fishes transported to Bombay from
neighbouring places in Maharashtra and
Gajarat, silver pomfrets (Pampus argefods)
are the *Choice fish® which come in
lnrge guantities from Gujarat  in iced
condition. During the season an average
of over 3000 metric tons of pomfrets are
being transporied 1o Bombay to be consu-
med as Tresh and frozen for the monsoon
mdnths,

Fish from different villages in Gujarat
are collected at a centralised  place and
transported in country crafts and baits
having insulated or non-insulated holds
after proper icing. In the trade it is the
practice to use more ice ‘when the fish are
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transported in non-insulated holds. The
duration of transport of fish in these
vessels from Veraval to Bombay is roughly
24 to 30 hours, the time being dependent
on the climatic cpnditions. As the fsh
is being handled au different centres before
it arrives in Bombay, it is essential to
know the quality of the fish landed at
Bombay. Due to the paucity of such duta,
studies were undertaken, the results of
which are presented in this paper,

MATHRIALS AMD METHODS

The saniples were collected from the
boats having insulated and non-insulated
holds on different days, during the season.
For studying the storage characteristics
reasonably fresh samples having the same
physical characteristics were tnken.  Mini-



mum of | to 2% of the total consignment
from each boat were taken for physical
and organcleptic observation. From the
organoleptic observation the fish are
broadly divided into grades ranging from
‘excellent’ to ‘poor’.

Grrade |

‘Excellemt’ Bright appearance, clear bri-
ght eyes, brght red mills,
while mucous, characleristic
fresh fish odour and firm
lexture.

Grade I

‘Very good’ Slightly dull appearance, bri-
ght eyes, bright red gills, dull
white mucous, characteristic
fresh fish odour and firm

texture,

Graule 111

“Good' Slightly dull appearance, eves
not very bright, red gills, dull
white mucous, fishy odour,
and firm texture.

Grade IV

*Fair' Dull appearance, dull eyes,
red gills, red mucous, fshy
odour with slight off odour
and firm texture.

Grade V

‘Poor’ Dull appearance, dull sunken

eyes, brownish red gills,
brownish red mucous, slightty
stale odour and texture not
s0 firm,

The total volatile nitrogen (TVN) and
trimethylamine nitrogen (TMAN) were
determined by the method of Conway and
Byrene (1933).  The alpha amino nitrogen
was determined by the Pope and Stevens
method (1939) using the trichloracetic acid
extracts, Thiobarbituric acid number was
determined by the distillation method of
Tarladgis « al. (1960) and the total hacter-
ial plate count was determined according
to the method prescribed in the 1S 1 speci-
fications for frozen prawns (1962).

T2

RisSULIS AND DISCUSSION

In Table 1, physical and organoleptic
observations are given. A critical analysis
of the dnta shows that the average percent-
ages of grade | and Il quality fish in insu-
lated holds are 8 and 44, respectively while
in the non-insulated holds it is only 4.5
and 34, This shows that the fish is pre-
served better in insulated holds and it also
minimises the meltage of ice considerably.

In Table 2, the chemical and bacterio-
logical quality of the fish transported in
different lots are given. Tt is observed that
total volatile nitrogen, trimethyl amine
nitrogen and alpha amino nitrogen, of the
fish transported in insulated and non-insu-
lated holds did not show much difference
as campared with the organoleptic observ-
ations. Except in a few cases, the values
for the rest of the samples analysed were
well within the ranges for the fish in
acceptable condition. The thiobarbituric
acid number of the different lots showed
that there is not much rancidity develop-
ment in the transported fish. It wvaried
from 0.96 to 341 mg of malonaldehyde
per kg of muscle and 098 to 3.21 mg of
malonaldehyde per kg of muscle in the
case of insulated and non-insulated holds,
respectively. The total bacterial count did
not show much variation in the samples
analysed from insulated and non-insulated
holds  There is no incidence of coliforms
or £ Cweli in the samples analysed,

Chemical and bacteriological quality
of the dilferent grades of the fish are given
in Table 3. The TVN and TMAN did not
show much difference in grede 1 and
grade 11, and the bacterial count was also
less when compared with the other grudes.
There is n gradaal increase in the TVN,
TMAN and bacterial count in grade 111,
IV and V. There is a definite increase in
the total plate count in the last grade of
the samples.



TABLE T PHYSICAL AND ORGANOLEPTIC OBSERVATIONS OF THE
POMFRETS TRANSPORTED FROM VERAVAL TO BOMBAY BY COUNTRY
CRAFTS AND BOATS IN INSULATED AND NON - INSULATED ICE HOLDS

Sample Average Average Percentage of GRADES
No. length weight -
in cms ing [ Il 1 v v

INSULATED ICE HOLDS

1. 18.4 355 10 30 49 8 3
% 19.1 374 ) f W L 43 12 3
3 20,8 397 8 63 7 20 2
4, 22.1 425 11 36 30 20 3
s, 22.4 538 6 5 8 30 3
6. 16.5 198 4 50 7 36 3
7. 20.6 368 | 35 32 4
8. 22.0 481 12 45 4 35 4
9. LI (- 215 10 66 7 12 5
NON-INSULATED ICE HOLDS
¥ 18.6 R 3 44 9 18 6
2. 21.3 468 3 50 20 18 9
3. 20.1 484 2 40 27 12 9
4 18,8 312 4 5 11 20 13
. 19.6 369 . na | 27 30 4
6. 21.2 497 e L 28 37 6
7: 21.7 482 4 19 4 66 7
8. 17.7 283 SR 20 31 3
9. 19.6 368 2 20 8 21 12
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TABLE 11 CHEMICAL AND BACTERIOLOGICAL QUALITY OF POMFRETS
TRANSPORTED FROM VERAVAL TO BOMBAY BY COUNTRY CRAFTS
AND BOATS IN INSULATED AND NON-INSULATED ICE HOLDS

Sample v:l:::lle Tr'i;:ﬁ:}'l nﬂﬂ:: bl.rTlﬂ?:m Total plate count

No. N N N acid count/g
. e _No.

INSULATED ICE HOLDS.
1. 17.16 2.73 3391 1.58 1.98 x 100
2 18.20 2.73 12,78 1.69 6.15x 102
3. 14.71 1-30 15.05 0.96 5.45x 104
4. 17.60 2.60 17.81 jal LI5x 108
5 15:50 2.17 17.55 1.89 4.65x 100
6. 14.35 1.31 18.10 2.11 3,06 x 100
1. 18.15 1.29 20,20 2.01 5.06x 10
B. 16.62 281 19.30 324 4.56 x 108
9, 15.01 02 18.20 1.16 356100

NON-INSULATED ICE HOLDS.
L 19.20 217 24.28 2.30 4.67x 100
2 14.25 2.80 20.26 245 2.72x 100
3 17.35 2.23 15.35 1.23 5.12x 108
4. 16.25 2.29 15.45 0.9% 474 100
§. 17.15 2.60 16,60 3.45 545x 108
6. 17.70 370 2371 3.21 6.65x 104
7. 14.00 220 431,80 202 5.60x 10
L8 16.25 10 19.90 1.23 598 10s
9. 16.85 i 41.50 2.56 459100
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TABLE 1II CHEMICAL AND BACTERIOLOGICAL QUALITY OF POMFRETS
IN RELATION TO DIFFERENT 'GRADES’,
(The values given in this table are the average values of 10 fishes.)

T?m'll Trimethyl Alphaamino " ‘Eliu e Total

volatile amine nitrogen arbituric

Grades  pitrogen nitrogen acid No. pl?::u::;l;nt

.................. L ;

I 14.5 1.6 17.0 1.02 4.51 = 104
il 14.5 1.6 15.7 0,98 4.76x 104

111 157 2.8 16.1 2.09 5.60% 100
v 159 2.9 18.4 1.68 5311048
v 17.0 34 17.5 245 5.87x 105

TABLE IV QUALITY OF POMFRETS TRANSPORTED FROM VERAVAL,
COLLECTED FROM DIFFERFNT MARKETING CENTERS.

Alpha
Colour Organo- ; Total
of leptic TVN Trfiﬁ AmiN0  blate count
mucous grading. count/g

Sl. Appearance Colour
No. of eyes of gills.

1. Convex slightly doll  Red White Good 12.81 1.29 1570 1.79x10%

. Sunken opague Red Red Fair 14.53 264 19.08 4.16% 105
3. Sunken opague Reddish Yellowish Fair 13.85.1.92 16.70 193105
brown Red

4. Convex bright Red Whitish Fair 1298 2.67 1856 9.3Mx10s
yellow

5. Convex bright Red White Fair 12.37 205 1697 2.24x 100

. Flat slightly dull Red White Good 1262 L26 17.55 1.01x10#

7. Sunken and opaque Reddish Reddish Fair 1550 2,59 1950 2.92x10%
brown brown

8. Bright convex Red White Good P2 AL AE omined 8.96 100

9. Flat opague Red ‘II;ll:b]:lowish Fair P30 2:07% ol v 1.63 < 105

10. Sunken opague Red Red Fair 1433 2.30 1476 4.45X10%

1. Convex bright Red White Good 13.16 1.34 1623 4.68X100

12. Flat opague Red Red Fair/poor 16.17 2,54 1982 LB6X10#°
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TABLE V KEEPING QUALITY OF POMFRETS TRANSPORTED
FROM VERAVAL AT ROOM TEMP 29 + 2C

Alpha

Colour Colour - Organo-  Total
F;nggu :" ::::f‘l::: of of T¥N Tﬂ‘“ ‘ml:ln“ leptic Plate count
gills mucous vt MBE e e grading count/g

Initial  Convex bright Red White 1191 1.32 15.58 Very 8.94XI104
shining with good

greyish scales.
2 hours  Flat slightly Red  Yellowish 12,13 242 1625 Good 1.82XI10%
opaque/slightly white

dull greyish scales,
4 hours  Sunken opaque/ Reddish Red 13.51 3.07 17.08 Fair
reddish tinge to  brown

the skin
6 hours —do— do Reddish 1497 3.35 IR 00 Fair
brown
B hours Sunken opaque/ do do 2008 5.68 24,10 Fair/ 3.53XI[00
skin dried appea- poor
rance.

TABLE VI ICE STORAGE CHARACTERISTICS OF POMFRETS
TRANSPORTED FROM VERAVAL

TMA Alphaammo Appear- Colour Colour  Colour Organo-

PoAEE TYN NN ance of  of of of leptic
PRSI T R eves gills mucous skin grading
SERIES 1
Initial 1805 2.72 11.60  Slightly light light Shiny with Very
conves, red reddish  grevish fair
bright. yellow. scales
1 day 2160 4.0 14.43 Flat Brown Brown Discoloured Fiir
opigue with a pale
vellow slime
2 days 2243 5.65 22.72 Sunken do do Covered with  Fuir
dull opague maore shme
3 davs 2824 B36  41.13 Sunken Dark Dark do Fair/poor
opaque brown brown  {Accepiable to margin)
SERIES 11
Initial 13.45 1.35 1204 Convex light White Shining Good
bright red with greyish
scales
| day 17,77 2.73 13.65 Flat Red Yellow-  Dull with Very
opagque ish Red grey scales fair

2 days 18.60 3.73 16.04 Sunken Reddish Reddish Covered with  Fair
opague brown brown  Yellowish slime

4 days 21.67 7.20  29.63 do do do do Fair/poor
{Acceptable to margin.}
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As the repeated handling will reflect

on the quality of fsh, the guality of the
pomfrets sold in different retail markets of
Bombay are being sampled and the results
are presenied in Table 4. Rao and Peri-
grien (1964) huve observed that mechunical
vibrations and climatic conditions did not
adversely effect the storage life of fish
packed in ice by improved method, during
railwny transport. From the table it is
seen that the fish with white mucous
showed always less than Zmg of TMAN
and the total plate count is gencrally low
when compared with the fish of red
mucaus,

When the white mucous ones were
allowed to spoil at room tlemperature
29° 4 2°9C, a definite change in the colour

of the mucous was noticed. By four hours
spoilage, the white mucous changed defi-
pitely into red in colour with the incrense
in the spoilage indices, vide Table 5. The
fish samples showed definite spoilage after

B hours and were not in acceptabe
condition,
The storage characteristics of the

pomfrets with white and red mucous stored
in jee are given in Tuble 6. Venkataraman
« al. (1967) have studied the storage chara-
cteristics of freshly caught silver pomfrets
stored inice and found that the freshly
caught silver pom(rets were in good condi-
tion for a period of 14 days in properly
iced condition. The resulis on the storage
characteristics  of the transported  fish
stored in ice showed that the symples were
in good condition only for 2 days, as
judged by physical, chemjeal and organo-
leptic tests, The initial quality of the
transported fish reflects the three days
storage’ of fresh pomfretin ice.  These

s

results showed that the handling at differ-
ent places and temperatures in the distri-
bution chain: has affected the storage life
of the transported pomfrets,  Experiments
on the fish subjeéted o the Huctuating
temperatures and Turther icing has 'consi-
derably affected the keeping quality of fish
in ice storage. (unpublshed work). To
study the colour changes jn the mucous
with respect to the chemical ehanges at
low temperature, samples: of transported
pomfrets, having the: same physical charn-
oteristios with white mucous, were stored
in we. From Tahle 6, it can be séen &
slight increase in the TVN and TMA N
values when the colour of the mucous was
changed to red; the white mucous changed
to red by ane days storage in ice.

ACENOWLEDGEMENTS

The authors express their  sincere
thanks to Dr. A. N Bose Director and
also toa Mr. R. Venkataraman, Senior
Research Officer of this [nstitute for valu-
able criticiams and suggestions. The
assistance given by Mr. Vilas: V. Fedane
has been gratefully acknowledged,

REVERENCES

Conway, E. J.. and Byrene. 1933, Biochem J,
17, 419, t

Pope € G. and Stevens, M. F. 1939,
Brochem. J. 33, 1070,

Rao, C. ¥. N. and Perigrien, P. A. 1964,
Fuoh Tach, | 68,

Tarladgis, B. G., Watts, B. M. and
Younnthan, M. T. 1980, J. Aw Od
Clag, Soc. 37, 194,

Veénkataramnan, R, Prabhu; P. V. anbd
Munkad, D, 1. 1967 IPFC 12h sessiou,
678 (IPFCIC66/Tech. 38 )



	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7

