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[ A simple method for eliminating urea nlmost completely
from elasmobranch muscle consists in desalting the initially
salted musclo in 5% brine, The initisl salting removes about
58% of the urea, which ovsura to the extent of 5.8 to 7.5 D.W.B.
in the fresh muscle, and the desalting further reduces the urea
content to negligible quantities (0.2%))

IsTeRoDUCTION

Catches of elasmobranch fish wiz
gharks, rays, skates ete. amounted to
40,701 tonnes accounting for 6.3% of the
total marine fish landings in India for 1402,
Even though s part of this catch was
consumed fresh, a good portion was salt
cured and partly consumed in internal
" markets and partly exported to neigh-
bouring countries,

The flesh of the elasmobranch fish
in general possess s peculisr odour and
flavour whizh are oot relished by many fish
consumers. The odour and flaveur of
fish are largely attributed to the various
nitrogenous constituents which contribute
to the non-protein nitrogen fraction of
tho fish muscle. Inthe cnse of clasmo-
branoh fish, the non-protein nitrogen con-
tributes 30% of the total nitrogen of the
muscle (Velankar and Govindan, 1958).
Urea, trimethyslamine oxide and fren o= -
amino acids are the major components
conatitating 40%, 17.5% and 5% respectively
of the total non . protein nitrogen, the rest

being accounted for by other minor consi-
tituents, What exactly contributes to the
peculine  odour and flavoor of elnemobranch
fish is not known at prosent. However,
high content of orea present in the fleah
decomposes easily  imparting s etrong
ammonisoal odour to the flesh. Even
though proper salting removes more than
balf of the total guantity of ures orginally
present in the flesh, the remaining ures in
the muscle s more than sufficient to pro-
duce fairly objectionable levels of am-
monineal odour in the oured prodoct
by decomposition even in the first fort-
night of storage.

Even though some sttempts have been
made previously to remove urea from the
elaamobranch fish by incorporating chemi-
cals like sodiom biearbanate and sodium
dihydrogen phosphate in the curing salt,
oot much soccess has been atiained. In
the prosant work, & simple techoique of
desaltation of the originally walted flesh
has been found to give promising results
as far an the removal of urea is concerned.

*  Present address: Central Food Technological Research Instiute, Mysore.



MATERIALS AND METHODS

Freah sharks and raya from the land-
ing places at Calicut were used.. Moisture
and sult wers determined by the method
deseribed by Suryaparayani Rao et. al
(1958) nod total volatile nitrogen and urea
nitrogen  in the agoeons extract were de.
tormined by Conway's  Miorodiffasion
Method. The fish after guiting and
washing were cut into slices about two
inches thick snd silted in the mtio I3
{salt to fish).

RUSTLTE AXD DISOUSSION

The results are given in Tables T
I, 11,1V, V and VI

Table I gives the maximum peno-
tration of salt apd the removal of orea.

Table IT gives reductimn of urea on
piekling in satarated brine after initial
salting (1:3) and light washiog.

Table TIT gives the redustion in
uren on deslating of the origivally salted
shark: slives and on resalting of the de-
gnlted samples in the ratio 1:7,

Table IV gives the relation between
tho size of the slices and rdustion in
urea. In this esse, the shark flesh was
cub into longitndinal fillots as is dons
commercially and then cured,

Tuable V gives the behavieur of ray
fish on salting, deslating nnd resalting.

Table VI gives distribation of urea
in flesh and brine at different stages of
salting, desalting and. resalting of shark
flesh.

Results obtained in preliminary ex-
perimeats  showed that incorporation of
chemicaln like sodium  bicarbonate and
sodinm dibydrogen phosphate with enring
sult at 5% lovel does pot have any bene-
ficinl offect aa far as romoval of urea is
concerned, The peneteation of salt s also
not affeoted to any extent by the pre-

sance of these chomicals. However, taste
panel studies showed a bettor conmmmer
appoal for the biearbonate treated sample,

From table I it wos observed thab
the maximom pensteation of salt and ros
moval of uren tokes place within the first
24 hoors of salting after which the changos
are rather negligible. Hoenoe prolonging
the time of salting beyond 24 hes. did
not have any apprecinble offect on the
removal of ures,

Figures in table IT show that thare
is only a alight reduetion In the ures
contont even witer pickling for 16 days.
This may be bagiuse the bring being #s-
taratod, there is no considerable axchangs
of matter botween the bzina and the flash,
It may also bo noted that spoilage takes

place in the pickle as shown by the im. *

eronse in T. V. N. valosa.

Deslating the originally salted shark
alices is very elfsctive in romoving ures
totiined in  the musele altor salting &
shown by figorea in Table ITI. Daoring
desalting, the excess salt in flesh comes
out 0 as to establish equilibriom with

the brine and in doing so, the residusl

uren also comes out. 5% brine is the op-
timum strength that ean be used for de-
=alting, boeavse use of 10% brine doss not
bring down the urea level an low an 5%
brine does; and moreover, from the point
of view of economy also s wesker brine ia
preferable, But weaker brine than 5%
brings about some spoilage in the flesh as
shown by the T. V. X. walue. Tho desalted
sample can very well be used for making

edible fish flour or for immoediste con-

sumption as it is practioally free of ures.
If it has to be deied and proserved, it
must bo resilted; ss otherwise, the aalt
content will be too low to give any
preservative action.  Moreaver, |t has beon
observed that the desslted sample take
up un  undesirabls dark colour and &
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~ “TABLE - I EFFECT OF &ELTEHG TIME ON MOISTURE, SODIUM EHI-DBIDI.
T. V. N, AND UREA IN SHARK FLESH

Moisture NaCl % T. V. N. mgN/ ¥
SBamples dedeription b A (D.W. B.) 100 g, . B) .
_ musole
Fresh 72.13 0.3 16.0 5,80
After ealting for 24 hours 57-13 15.50 Nil 245
After palting for 48 hours 54.37 17.14 Nil 2.40
After ealting for 72 hours 55.60 10,50 Nil 2,56

TABLE—II = EFFECT OF PICKLING SALTED SHARE FLESH ON ITS MOISTURE,

BODIUM CHLORIDE, T. V. N, AND UREA CONTETNB

Moisture  NaCI% T. V. N. mgN/
Bample desoription ra (D, W. B} Illlfm::- g
Freah 73.00 0.20 10,0
After salting for 24 hours 5B.42 17.24 Nil
Afier pickling for 7 days 62.50 16.40 15.0
After pickling for 15 days 64.45 18.04 an.2

Urea

(D.W. B.)

5,00
250
2.35

2.20

TABLE —11T COHANGES IN MOISTURE, S0DIUM CHLORIDE, T. V K. AND
UREA IN SHARK FLESH ON SBALTING, DESALTING AND RESALTING

Moisture  NaCl T.V.N.mgN/ Urea
Sample description b4 (D.W.B.) 100 ¢ (D.W.B,)
muscle
Fresh 75.0 0.14 Nil .20
After salting 883 17.20 Nil 2.60
After desaltiog in 10 brine 68.0 7.20 Nil 0.54
After desalling in 5% brine 704 6.10 Nil 0.23
Aftor desalting ia 2% brine 715 4.50 35.0 0.19
After reealting the desalted ;
(5% brine) snmple an.g . 16,60 Nil 0.18




TABLE - IV EFFECT OF THE SIZE OF FILLETS ON BSALT PENETRATION
AND REMOVAL OF UREA DURING BALTING, DESALTING AND
RESALTING OF SHARK FLESH

Moistura NaCI § T V.N.mgh/ Urea %
Sample deseription 4 (D.W.B.) 100 g (D. W.B,)
muscle
Fresh T73.5 0.4 20.0 .60
After salting 50.3 16.2 Nil 275
After desalting 70.2 6.3 Nil 0.2
After rosalting 5.5 16.3 Nil 0.14

TABLE — V BEHAVIOUR OF RAY FISH FLESH ON SALTING, DESALTING
AND REBALTING

Moisiure NaCI % T. V. N. mgN/ Urea %

Bample description ¢ {D. W. B.) 100 g (D.W.B.)
mueele

Yresh 78.50 .25 10.00 370

After salting 59.80 15.70 Nil 2.10

After desalting 76.25 4.90 Nil 0.19

After resnlting 68,50 17,20 Nil 0.10

TABLE - VI DISTRIBUTION OF UREA IN THE FLESH AND BRINE AT
DIFFERENT STAGES OF SALTING. DESALTING AND
RESALTING OF SHARK FLESH

Urea ¥ on Dry Weight Basia

Bample desoription In ¥lesh In brine Taotal Remarks

Fresh 7.20 it T7.20

On salting 250 4,30 7.00 Compare with 7.2

in fresh

On desalting 0.18 .50 208 Compare with 2.7
before desalting

On resalting 012 0.06 0.17 Compare with 0.18
before resalting




rather sticky natare if dried without re-
walting,

Table IV shows that the size of the
slices does not affect the course of remaval
of urea nnd table V shows that my fiah
nleo behaves in p similar manner as shark
in thess experimonts. The figures in Table
VI show that the removal of wvrea from
shark flesh i3 by leaching oot of the
ures into the brine surrounding the flesb.

BUMsMaARY

The incorporation of chemionls like
sodium biearbonate and sodium dihydrogen
phospate in the curing salt, prolonging
the salting time, and pickling the aalted
flesh in saturated brine had no benaficinl
effect for removing urea from elaamobranch
flesh.

Deanlting the heavily ealted flesh in
5% brine has been found to be very
efloctive in removing the residoal urea
from the flesh, The desalted sample has
however to be resalted if it s to be dried

and presorved. The size of the slices does
not nffect the eourss of removal of urea,
Hay tish behaves exnctly like shark in
these experiments. The removal of ureais
attained by leaching out into,  the brine,
Tho technlque of deslatation described in
thin paper in nsimple and effestive menns
to ramove urea almost competely from
the elasmobeanch fesh, thus providing
longer sholl life for the cured produet.
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