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Ice Storage Characteristics of Fresh a�d
Bri�ed Shark Fillets

K. K. SOLANKI a�d R. VENKATARAMAN
Veraval Research Ce�tre of Ce�tral I�stitute of Fisheries Tech�ology,

Veraval-362 265 Gujarat

Ice storage characteristics of fresh a�d bri�ed fillets from fresh shark (Carcharias
mela�opterus) were studied i� a�d out of co�tact with ice for more tha� two weeks .
Cha�ges occurri�g i� biochemical co�stitue�ts, physical qualities a�d bacterial
cou�ts of the fillets are reported . Shelf life of bri�ed fillets out of co�tact with ice
was co�siderably lo�ger tha� that of co�trol samples u�der similar co�ditio�s .
Ici�g of shark fillets is suggested as a method for the removal of urea o� a commer-
cial scale .

Elasmobra�chs (shark, skates a�d rays)
co�stitute o�e of the major fisheries of
I�dia, the average a��ual la�di�gs for the
years 1971-76 bei�g 53,065 metric to��es,
accou�ti�g for 4.35% of the total a��ual
mari�e fish la�di�gs . Because of the high
co�te�t of urea i� the muscle, sharks are
�ot relished as food fishes . However, they
are rich sources of valuable liver oil a�d
fi�s . Detailed studies of protei�s of the
I�dia� sharks a�d skates were reported by
Ambe & Soho�ie (1957) . Attempts have
bee� made to remove urea from muscle of
elasmobra�chs by various scie�tists. Ka-
�dora� et al. (1965) reported a successful
method of removi�g urea by a dry salti�g
a�d desalti�g process. But i� this case the
target was a dried product a�d the method
is more suitable for such products . Some
e�zymatic methods have also bee� repor-
ted rece�tly, i�volvi�g mi�ci�g of the meat
for complete removal of urea . Whe� the
muscle or fillets are required i� fresh co�-
ditio� these methods are of little use . As
shark flesh, free of urea is a cheap a�d
ideal raw material for the preparatio� of a
variety of speciality products, preservatio�
a�d proper processi�g of the fish fillets
have become importa�t problems dema�d-
i�g the immediate atte�tio� of fishery tech-
�ologists. The prese�t paper reports the
ice storage behaviour of shark fillets i� a�d
out of co�tact with ice, with special refe-
re�ce to the effect of bri�i�g a�d the remo-
val of urea .

Materials a�d Methods

Freshly caught shark (Carcharias mela-
�opterus) from a local fish la�di�g ce�tre
was immediately brought to the laboratory,
washed i� cold water a�d filleted i�to
pieces of u�iform size (15 cm x 5 cm x 2.5
cm) . The fillets were thoroughly washed
i� chilled water a�d divided i�to two lots .
O�e lot was dipped i� saturated bri�e for
30 mi�utes a�d drai�ed . The other lot was
used as co�trol . Bri�ed a�d co�trol fillets
were stored i�dividually i� crushed ice i�
the followi�g ma��er .

Sample

	

Particulars of ici�g a�d
Code No .

	

pakagi�g

BI

	

: Bri�ed fillets stored i� direct
co�tact with crushed ice .

B2

	

: Bri�ed fillets stored i� ice after
packi�g i� polythe�e bag .

B3 : Bri�ed fillets stored i� ice after
packi�g i� polythe�e bags
alo�g with (1 :1) ice .

C1

	

: Co�trol fillets stored i� direct
co�tact with ice .

C2

	

: Co�trol fillets stored i� ice after
packi�g i� polythe�e bag.

C3 : Co�trol fillets stored i� ice after
packi�g i� polythe�e bag alo�g
vdth (1 :1) ice.
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Samples from each lot were withdraw�
periodically a�d a�alysed systematically
for total bacterial cou�ts (TBC), moisture,
Nacl, urea, total �itroge� (TN), trimethyl
ami�e �itroge� (TMAN), total volatile
bases (TVB), alpha ami�o �itroge� a�d
physical characteristics . A�alyses of
moisture, TN a�d Nacl were carried out
accordi�g to the methods of AOAC (1960),
urea, TMAN a�d TVB by microdiffusio�
method of Co�way (1947), alpha ami�o-
�itroge� by the method of Pope a�d Ste-
ve�s (1939) a�d TBC by usi�g sea-water
agar media .

Results a�d Discussio�

Results of a�alyses for TN a�d Nacl are
prese�ted i� Table 1 . A gradual decrease
i� TN occurs i� bri�ed as well as co�trol
samples stored i� co�tact with ice, whereas
a very slight i�crease is observed i� the
case of samples packed i� polythe�e bags .
I� the former case, decrease of TN ca� be
attributed partly to the i�crease of the
moisture co�te�ts (Fig. 1) of the muscle
a�d partly to the leachi�g out of the water
soluble fractio�s from the muscle alo�g

	 c
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Fig . 1 . Variatio�s of moisture i� shark fillets duri�g
ice storage

with the ice melt water . I� the latter case,
leachi�g out was �ot possible due to leak
proof packi�g of the fillets i� polythe�e
bags. Slight i�creases i� TN were observed
i� this case alo�g with a very slight fall i�
moisture . The rete�tio� of the spoilage
products by the muscle reveals early sig�s
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Table 1 .

Storage
i� ice
(days)

Variatio� i� Nacl a�d TN i� co�trol a�d bri�ed shark fillets duri�g ice storage
(Nacl i� co�trol : 0.15 % OWB)

BI
TN% (OWB)

B2

	

B3

	

CI C2 C3
Nacl% (OWB)

B1

	

B2

	

B3

0 3.72 3.72 3.72 3.78 3.78 3 .78 5.80 5.80 5.80

2 3.51 3.78 3.58 3.17 3.83 3.28 3.51 4.92 2.58

5 3.26 3.80 3 .51 3.15 3 .75 3 .14 2.06 3.93 1 .67

7 . . 3 .82 3.55 . . . . . . . . 3 .84 1 .63

8 3.81 3.25

9 3.25 1 .18 3.65 1 .56

11 3.86 3.41

12 3.76 3.19

13 3.11 3.15 . . . . 0.56

16 3.02 3.85 3.46 3 .11 3.81 3.24 0.44 3.56 1 .53
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BPR- Bright pi�kish red, BP-Bright pi�kish, SB-Slightly bleached, SYB Slightly yellowish
brow�, HB-Hightly brow�ish, DP-Dull pi�kish, DY-Dull yellowish DYB-Dull yellowish
brow�, VD-Very dirty, YR-Yellowish red, B-Bleached, YB-Yellowish brow�, DY-Dirty yellow,
DYR-Dull yellowish red, CSF-Characteristic of fresh shark fillets, SRO--Slightly reduced odour,
VRO-Very reduced odour, FOO-Fai�t off odour, DOO-Disti�ct off odour, A-Ammo�iacal,
SA-Stro�g ammo�iacal, VSA-Very stro�g ammo�iacal, FA-Fai�t ammo�iacal, SLA-Slightly
ammo�iacal, P- Putrid, VP-Very putrid, QF-Quite firm, F-Firm, SS-Slightly soft, S-Soft, VS-
Very soft .
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Table 2.

Sample
code

Physical observatio�s of co�trol a�d bri�ed shark fillets stored i� ice

13 16
Quality
chara- 0 2

Ice storage i� days

9 125

	

8
�umber

Cl

C2

cteristics

Colour

Odour

Texture

Colour

BPR

CSF

QF

BPR

BP

SRO

F

BP

SB

	

. .

VRO

SYB

FOO

SS

. . DYB

HB

DOO

VS

VD

F

DP

	

DY

Odour CSF CSF A

	

SA . . VSA DOO

Texture QF F SS

	

SS . . . S VS

C3 Colour BPR BP SB

	

B SYB YB

Odour CSF SRO VRO

	

SLA SA P

Texture F F S

	

SS . . S VS

0 2

Ice storage i� days

9 11 13 165

	

7

B1 Colour BP SB B

	

. . YR . . YB DYB

Odour CSF CSF SRO A . . VP DOO

Texture QF QF F

	

. . SS . . VS VS

B2 Colour BP BP SB

	

DYB YB DYB DY

Odour CSF CSF FA

	

SA . . P VP DOO

B3

Texture

Colour

QF

CP

QF

SB

F

	

SS

SB

	

SB

SS S

B

VS

DYB

VS

DYB

Odour CSF CSF CSF

	

SLA FA SA A

Texture QF QF F

	

F . . S S VS
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of deterioratio� as see� from the physical
observatio�s of the samples give� i� Table
2 . Salt co�te�t of the bri�ed fillets stored
out of co�tact with ice decreased gradually
to about 60% of the i�itial value, whereas
almost all the salt was leached out whe�
they were stored i� co�tact with ice for 16
days .

Cha�ges observed i� moisture co�te�ts
of the shark fillets u�der i�vestigatio� are
show� i� Fig . 1 . Dippi�g of the fillets i�
saturated bri�e for 30 mi� reduced the
moisture co�te�t by about 4 per ce�t, which
got further reduced slightly o� storage out
of co�tact with ice . I�creases i� moisture
co�te�ts were �oted i� co�trol as well as
bri�ed fillets stored i� co�tact with ice,
obviously due to absorptio� of water by
the muscle .

Fig. 2 reveals that bri�i�g of the shark
fillets reduced the urea co�te�t by
almost o�e-third of the i�itial value.

Fig. 2. Reductio� of urea i� shark fillets duri�g ice
storage .

Appreciable qua�tity of urea was removed
o� simple storage of the fillets i� co�tact
with ice . I� a weeks time urea co�te�t was
reduced to about 25 perce�t of the i�itial
value . Co�siderable reductio� i� the co�-
te�t of urea was also observed i� the case
of samples packed i� polythe�e bags alo�g
with ice. It has bee� reported by Ka�dora�
et al. (loc cit.) that complete removal of urea
i� shark fillets is possible by repeati�g the
process of salti�g a�d desalti�g . If the fish is

required i� a� u�salted co�ditio�, simple
ici�g i� fi�ely crushed ice for few days ca�
be resorted to as a method for reduci�g the
urea co�te�t to a� acceptable level .

Variatio�s i� alpha ami�o N, TMAN a�d
TVB co�te�ts of the shark fillets duri�g
storage are show� i� Figs . 3,4 a�d 5 respecti-

Fig. 3 . Variatio�s of alpha ami�o �itroge� of shark
fillets duri�g ice storage .

vely . Steady i�creases i� alpha-ami�o
�itroge� were observed i� all cases though
the late of i�crease varied from sample to

Fig. 4. Variatio�s i� TMAN of shark fillets duri�g
ice storage .
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sample those i� co�tact with ice showi�g
o�ly margi�al i�creases while those out
of co�tact with ice showed higher rates of
i�crease. Higher values of TMAN a�d TVB
also occurred i� the case of packaged fillets,
especially the co�trol . Bri�i�g of the fillet
showed some preservative effect duri�g the
storage compared to the co�trol . I�crease
i� TMAN, cha�ges i� physical characteri-
stics a�d bacterial cou�ts (Fig . 6) gave good
correlatio�s of the quality of the fillets . It
is i�teresti�g to �ote that i�crease i� TMAN
of the co�trol sample out of co�tact with
ice was almost li�ear (Fig . 4.). Rise i� TVB
of all the samples was almost steady except
that of packaged co�trol sample (Fig . 5) .

Vol . 15

Fig. 5 . Variatio�s i� TVB of shark fillets duri�g
ice storage .

It is see� from Fig . 6 that the margi�al
differe�ces observed betwee� the total
bacterial cou�ts of the bri�ed a�d co�trol
fillets at the i�itial stages of ice storage dis-
appeared after 4 to 5 days . The lowest
rate of i�crease i� the total bacterial cou�ts
observed i� samples i� co�tact with ice
may be due to the washi�g effect of ice melt
water o� the bacterial flora duri�g storage .
There were fairly steep i�creases i� the total
bacterial cou�ts of samples duri�g the first
week of storage after which they were less
pro�ou�ced .

The physical observatio�s of the fillets
give� i� Table 2 show that i� the fresh co�-
ditio�, they had very attractive appeara�ce,
firm texture a�d characteristic fresh odour .

1 1

Fig . 6 . Variatio�s i� total bacterial cou�ts of shark
fillets duri�g ice storage .

Bri�i�g of the fillets prior to ice storgae
improved the quality a�d e�ha�ced the
shelf life of the fillets co�siderably, especi-
ally u�der the packaged co�ditio� . Pack-
agi�g of the co�trol fillets with polythe�e
bags did �ot improve their storage life ;
i�stead the samples showed early sig�s of
spoilage with a very short shelf-life of o�ly
5 days, whereas bri�ed fillets u�der similar
co�ditio�s had exte�ded storage life upto
I1 days . Bri�ed as well as co�trol samples
stored i� co�tact with ice had almost the
same shelf-life of about 9 days, whereas
those packed alo�g with ice i� the poly-
the�e bags had shelf-life of 13 a�d 10 days
respectively .

The authors are grateful to Shri G. K . Kuriya�,
Director, Ce�tral I�stitute of Fisheries Tech�ology,
for his ki�d permissio� to publish this paper.
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